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Objectives 


Upon completion of this course the student should 
be able to: : 


Select and code the macros to define: 


An X.25 physical interface from NPSI to a PSDN 


Virtual circuit connections to SNA and non-SNA 
DTEs 


Definitions required by NCP and VTAM to support 
SNA Applications 


Definitions required by OSI/Communication 
Subsystem (for MVS and VM) 


Definitions required by TCP/IP (for MVS and VM) 
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Agenda 


X.25 Introduction 
NPSI Overview 
NPSI Definition 
Class Exercise 
OSI/CS and GATE 
GATE Fast Connect 
TCP/IP and DATE 


Management Considerations 
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X.25 INTRODUCTION 


PART A. 


X.25 INTRODUCTION 
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~X.25 Topic Objectives 


@ The subtopics included in this X.25 overview: 


e Comparison of X.25 to more widely known 
connections 


e X.25 Component Identification 

@ X.25 Physical Level Interfaces 

e X.25 Link Level and LAPB link protocol 
e X.25 Packet Level Formats / Protocols 


ad Subscription Considerations 
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Leased/Circuit Switched Connectivity 


TERM 


DEDICATED 
CIRCUITS 


NOTES: LEASED AND CIRCUIT SWITCHED COMMON CARRIERS 
@ Common Carrier provides a dedicated end-to-end connection between 
end users via “Access Services" 
e. Dialing procedures to a Public Switched Telephone Network CPSTN) and 
interface signaling procedures that enable access to other equipment 
e Leased lines are accessed via interface signalling procedures to 
enable the carrier link 
"Connection Management” implemented via data link control protocols 
(SDLC, BSC, S/S....) are unknown to the carrier 
End users must implement compatible negh level protocols (SNA, OSI, 
TCP/IP...) : 


Proprietary protocols run from DTE to DTE, contrasted with X.25 which 


is a local protocol from DTE to DCE (the DCE being the packet switches 
exposed interface to the device). 
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Packet Switched Data Networks 
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2 NO on Sn 
Pt = ail A 
g_2-"" 
Ole" a j 
HOST E+1" SHARED : DATA PACKETS 
Fi ce CIRCUITS 
~~_O \ 
~~O e : 
DTE Tore ~2_ S| ee 
Sy a — 
PSDN } _ 
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NOTES: PACKET SWITCHED CARRIER USING X.2S5 INTERFACES 
@ Common Carrier provides a leased access line to attach to the 
packet switch 


@ Users implement X.25 packet protocols to use the PSDNs "Access 


Services" 
to obtain vircual esnedite to other users 


@ Virtual circuit "Connection Management” is performed by passing | 
special “data packets™ between users. iy 


@ Virtual circuits can be either PERMANENT (PVC) or SWITCHED (SVC). 
Differences between a PVC and an SVC exist only in the PSDN subscriptior 
and the packet protocols required to establish an SVC connection, or 
Virtual Call. 


Copyright IBM Corp 1990 INTRO-4 | | IE 


Packet Switched Data Networks tes 


Packet Switched Data Networks 
@ Physical access to the PSDN 


The physical access link to the carrier network (the PSDN) is via 

@ leased line for the purposes of OSI/C.S.. The X.32 CCITT 
Recommendation does allow for dial up connections through the PSTN for 
X.25 interfaces but is not supported by NPSI or the 9370 TSC so it is 
omitted here. | 


@ Access Services 


Once the local X.25 interface is enabled for communication (physical 

and link levels) the DTE or the DCE may use Call Packets to enable 
communications over virtual calls (switched virtual circuits) similar in 
concept to a circuit switched line. Permanent Virtual Circuits 

are Reset by the DCE to notify the DTE that it may communicate with its 
partner, Similar to a leased line where carrier detect allows a user to 
communicate with its partner. 


@® Connection Management 
Connection management of a SDLC line consists of sxait and receive of 
SDLC commands and responses to provide for management of the end to end 
link between users. End to End Connection management in xX.25 is not e 
performed at the link level since the X.25 link level signalling 
terminates at the packet switch. It is therefore incumbent on the DTEs 
to pass special data and control packets (for protocol data units) to 
manage the virtual circuit connection. 
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X.25 PSDN Components 


| DTE 


NOTES: X.25 COMPONENTS 


& 


@ 


‘Data Terminal Equipment (DTE) - 


Terminal, Controller, or Host Implementing X.25 Protocols 
Data Circuit Terminating Equipment (DCE) - 


Modems perform data circuit terminating functions for analog lines 


Data Service Unit/Channel Service Units, (DSU/CSUs) are used to 
terminate digital lines from the carrier, 


Data Switching Equipment (DSE) o 

Intelligent controller implementing X.25 interface for user 
attachment, providing its own internal network architecture to route 
data to other packet switching nodes 


Data Switching Equipment CDSEs) are network or- communication 
controllers that provide boundary links to attached DITEs that conform 
to the CCITT X.25 Recommendation. They additionally provide links to 
ether switching nodes which are used to transport packets received 
on the X.25 interfaces to DTEs attached to other DSEs. 
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Connecting X25 DTEs 


X.25 DTE PACKETS X.25 DTE 
DTE }|&_-2-S 2 Oo ee fe 
VIRTUAL CIRCUIT 
PSDN 


NOTES: CONNECTING X.25 DTES 
In this scenario we assume that both devices are X.25 DTEs. This means 


that both devices build packets to send through the PSDN network, and no 
special considerations are required. 
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Connecting NON-X25 DTEs 


X.25 DTE PACKETS NON-X.25 DTE 
DTE |= -—. 2. FS _S pap DTE 
| VIRTUAL CIRCUIT : 


PSDN 


NOTES: CONNECTING NON-X.25 DTES 


in this example, one of the devices involved is not an X.25 device. 
Since only packets can be sent through the PSDN: 


@ Data from the non-X.25 DTE must be assembled into an X.25 packet. 


@ Data to the device must be disassembled from an X.25 packet to 
device format. 

| 7 

@ The component that performs this function is a Packet 
Assembler / Disassembler, or PAD. 
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Standard X.25 PAD 


PACKETS 


VIRTUAL CIRCUIT 


PSDN 


X.29 


| 


NOTES: STANDARD X.25 PAD 


In X.25, there is only one accepted "de-facto" standard coe as 
defined by CCITT. (All other ‘°PADs' are non-standard) 


@ X.3 defines PAD functions to process data to and from an asynchronous 
ASCII device; commonly referred to as TWX. 


@ X.28 describes the protocol interface between the ASCII device and 
X.3 PAD. Vij. 
a: 
@ X.29 describes the interface between the X.3 PAD and the remote DTE. 
This communication is accomplished in special ‘qualified’ packets, 
which will be described later. 
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X.25 Multiplexing Technique 


LOGICAL ast 
CHANNELS wel= 


- 
-” 


= ) VIRTUAL CIRCUITS 


~ 


PHYSICAL 


fe Pun 
~ 
CIRCUIT ~~ 


PSDN 


NOTES: LOGICAL CHANNELS 7 MULTICHANNEL LINK 


The physical access line between the DTE and the DCE is referred to 
as the PHYSICAL CIRCUIT. 

X.25 allows for multiplexing on the access line to a PSDN thru 
logical channels | 

Each logical channel can support a single virtual circuit 

Up to 4096 logical channels may be mapped to a physical circuit 

The number of logical channels practical varies with the link speed 
of the physical line and the thruput requirements of the applications 
using the physical line 

Logical Channel Number 0 is USUALLY reserved, and therefore is not 
available for data 


oe? ¢ ¢ 


Logical channel zero is reserved to pass “"Diagnostic™ and “Restart” 
packets. This allows logical channel zero to be used to pass information 
between the DIE and DCE/DSE that affects all logical channels on the link 
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Permanent Virtual Circuits 


Ga: 


- | Non-SNA 


NOTES: 


@ Permanent virtual circuits are analogous to a leased line from a 
common carrier. The carrier agrees to maintain information about the 
connection in its switching nodes. When both DTEs have enabled their 
interface to the network the line is immediately available for use. 
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PVC Activation Reset 


Reset by Network 


NOTES: PVC RESET 7 ACTIVATION 


When both DTEs on a PVC are activated, the PSDN network sends a 
Reset Indication packet to notify the DTEs that the PVC is active. 
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Switched Virtual Circuits 


‘| Non-SNA 


NOTES: SWITCHED VIRTUAL CIRCUITS 


PSDN users subscribe for a line to the network and access to the 
networks “facilities” and services 

Users enable their interface to the network using the X.25 CCITT 
procedures 

Access to other DTEs is accomplished by sending a Call Request racket 
to the DSE, identifying the Called DTE Address the device 

DTE addresses are assigned by the network provider, most commonly 

by using the X.121 addressing format 

Switched virtual circuits are also réferred to as "Virtual Calls” 
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Call Establishment 


Call Establishment 


. NOTES: 


¢ ¢ $¢ 


@ 


DTEs place "Call Request” packet on the highest numbered outgoing 
logical channel available 

The DCE/DSE presents a “Incoming Call” packet to the DTE on the 
lowest incoming logical channel available 

The DTE receiving the incoming call may then either issue a 

"Call Acceptea” or a “Clear Request” packet to the DSE/DCE 

The network passes a "Call Connected” packet or a “Clear Indication” 
to the Calling DTE to update it on the status of the circuit 

“Data Packet” flow will be allowed if the circuit is connected 


7 


The DTE building the "Call Request™ may select “Facilities” it has 
subscribed to the network for, and may pass “Call User Data™ that is 
meaningful to the receiving DTE. The Call User Data byte 0 CCUDO) is 
looked at by NPSI as a “protocol id”. 


The DTE receiving the incoming call may then either dssue a 
"Call Accepted” or a."“Clear Request” packet to the DSE/DCE efter 
validating the “Calling DTE Address” and other fields (facilities, Call 


user data,....) 
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X.25 Interface Levels 


X.29 LEVELS 


Customer 
Premises 


Level 1: PHYSICAL 


Level 2: LINK 


Level 3: PACKET 


To Remote DTE Through 
Packet-Switched Network 


NOTES: THE X.25 INTERFACE IS DEFINED IN THREE LEVELS 
@ Physical Level 
e X.21 and X.21 bis (Modem or DSU/CSU) interface cabling/signalling 
@ Link Level 
e Link Access Protocol Balanced (LAPB) plus Data Link Control 
Procedures/Framing 
@ Packet Level 
e Packet formats/protocols and management of one or more 
communication channels 
tf 
The X.25 environment isolates the DTE from the internal architecture 
of the Packet Switched Data Network. In the public X.25 PSDN environment 
a customer leases an access line to the network Cand is provided not only 
the line but also the modem Cor DSU/CSU) pair to terminate the line). 
Since the PSDNs exposed interface to the customer site is the modem (Cor 
the DCE) X.25 is referred to as the DTE/DCE interface even though the 
link and packet layers define protocols between the DTE and the DSE. 
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The Physical Level 


X.25 Physical Level 


Interfaces to Modem or DSU/CSU 


Support for common interfaces included in X.21 bis 
Recommendation 


RS-232/V.24 
V.35 

Support for high speed digital interfaces 
X.21 


NOTES: 37XX OFFERS X.21 AND X.21 BIS INTERFACES 
@ 3720 and 3725 
® X.21 bis: LIC1l - 19.2 kbps, LIC2 -xx.®x kbps, LIC3 - 128 kbps 


® X.21: LIC 4A up to 9.6 kbps, LIC 4B - 128 kbps 

@ 3745 
e X.2l1 bis: LIC1, LIC3, LICcS - 4. 8 to 14.4 kbps, LIC6 - 9.2 to 56 kbps 
e X.21: LIC 4A, LIC 4B 


The HONE configurators for the 37XX controllers and the SNAPSHOT 
performance tool support X.25 line configurations for both the NPSI and 
XI peogren Products. 
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- The Link Level 


Framing Structure 


Link Level Addresses 
Command Framing 
Information Framing 
Frame Integrity Checking 


Link Access Procedures 


Link Setup/Takedown 

Data Link Flow Control 

Full Duplex Access 
Point-to-Point Link Procedures 


NOTES: THE LINK LEVEL IS STRUCTURED TO: 
@ Allow the DTE and DSE to act as peers on a point to point line 
Both parties may act as a primary link station to issues commands 


Both parties may act as a secondary link station to issues resvonses 


o ¢ ¢ 


Both parties may flow control the interface to prevent overruns. 


¢ 
¢ 
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The Link Level Frame 


NOTES: LINK LEVEL FRAME 

Frames formats include: Supervisory, Unnumbered, or Information 
Supervisory and Unnumbered frames carry HDLC LAPB commands/responses 
Information frames carry Packets (Control or Data Packets) | 

The frame format is very similar to that of SDLC 

Many commands/responses common to both SDLC and X.25 HDLC LAPB 

Link Configurations 


a a 


SDLC allows for point-to-multipoint configurations 
HDLC LAPB requires a point-to-point Connagepeceen 


Link Management 


SDLC allows for half duplex or full Giniex link management 
HDLC LAPB requires full duplex management 


Link Station relationships 


SDLC is a polled discipline with a master/slave or primary/secondary 
relationship of DTEs (called Normal Response Mode) 

HDLC LAPB provides for a peer relationship of DTEs and allows either 
Side to initiate link command or data transmission in a asynchronous 
manner, with provisions for resolution of command collisions 

(called Asynchronous Balanced Mode) 
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X.25 - Frame Field Definition 


Checksum 


| wns XXXX TE 
eae 


eo Command 
Response —~—O=> 


DCE/DSE 


Commdnd==2—— > 


— ol Response 


NOTES: FRAME FIELDS 

Flags - x'7E'" bit pattern signals beginning and end of frame 
Address - Point to Point link using only x‘'01" or x"03’ 

Control - Indicates frame contents Ccommand/response, or a Packet) 
Information - Field included in Information Frame only 

FCS - Frame Check Sum - used by the receiver of a frame to verify 
whether data received has been corrupted in transmission 


oo¢¢¢9% 


The address assigned a DTE is x‘'01*. This address in a command frame 
indicates a command from a DTE. The same address in a response frame 
indicates a response from the DCE/DSE. ” 


The address assigned a DCE/DSE is x°03'. This address in a command 


frame indicates a command from a DCE/DSE. The same address in a response 
frame indicates a response from the DTE. 
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LAPB Control Field Commands/Responses 


X.25 Frame Control Field 


COM-— |RES- HEX 
FRAME TYPE MAND IPONSE BIT DEFINITION 


'1' Frames N (R) PN (S) O 


shad 


Frotnes 


‘U' Frames 


NOTES: CONTROL FIELD CONTENTS 
Even numbered control fields identify the frame as an Information 
frame, which includes a Packet in the I Field 
@ Odd numbered C fields are either a LAPB command or response 
e Supervisory frames (‘'S"* Frames) are used for information frame flow 
control 
e Unnumbered frames (°U" Frames) are used for LAPB link contro. 
commands/responses for link state control 


4 
v 
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-LAPB Control Field Commands/Responses notes 


x.25 = Frame Field Definition 
Receive Ready (RR’ command used to poll secondary for status 


Receive Ready (RR) response used to acknowledge ready status 
Receive Not Ready (RNR) response used to identify busy status 
Reject (REJ) response rejects (information) frames received in error 


Set Asynchronous Ba‘anced Mode (SABM) used to initialize the DTE/DCE to the 
information transfer phase 


Disconnect (DISC) ‘terminates information transfer phase, identifying the 
sender as unavailable 


Unnumbered Acknowledgment (UA) acknowledges receipt and acceptance of mode 
setting commands (SABM, DISC) 


Disconnected Mode response used to identify that the device is logically 
disconnected from the link 


Frame Reject response identifies that a received frame cannot be processed 
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LAPB Link Setup Example 


Link Setup Example 


DTE | DCE/DSE 


SABM (03 2F) 

: - SABM (03 2F) | 
DISC (01 53) 
UA (01 73) 


SABM (03 3F) 


UA (01 73) 


NOTES: LAPB LINK SETUP 

1. Network broadcasts SABM commands with Poll bit off 

2. DIE transmits Disconnect command to change its current mode 

3. DCE acknowledges DTEs state change with UA response 

4. DIE transmits SABM command with poll bit on 

S. DCE acknowledges the change in state to’ 4ntormeation transfer phase 
Link setup procedures may vary among PSDNs. The way NPSI reacts to 

link level commands from the network is described in the X.25 NPSI 

Diagnosis, Customization and Tuning manual LY30-5610. NPSI always sends 


the SABM command to the network to signify that it is a DTE wishing 
to communicate with the PSDN, and expects a UA response. 
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Information Frames 


INFORMATION FRAMES 


¥.25 DEFINES | X¥.25 DEFINED 


1 4 4 


F 
c 
S 
- END USER DATA | 
| — DCE/DSE DTE 


ae CALL REQUEST |—— > - ; : 


Control Z 
Packets . 


| | CALL CONNECTED [@— - 


| | T-CONNECT PDU | 


Pocket 
Header 


information 
Packets 


emer * 


NOTES: | 
@ Information frames envelope packets on the link 
@ I-Field contents may be either 
e Control Packets for the DTE/DCE interface or 
e Information Packets containing End-to End protocol exchanges to be 
forwarded by the PSDN to the remote DTE 
@ Information frames may be sent in both directions at the same time 
on this full duplex interface. 
@ Within the control field are the following bit indications 
e N(€s) - Send sequence number Rotates from 000 to 111 
® N(r) - Receive sequence number Rotates 000 to lll 
e P - Poll bit numbered O or 1] 
@ S-Frames ere used to flow control the link level I-Frame 
transmissions 
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X.25 Packet Structure 


GENERAL FORMAT| _—_LOGICAL 
IDENTIFIER CHANNEL GROUP 
Q -p 0 4 . NUMBER 


LOGICAL CHANNEL NUMBER 


PACKET TYPE IDENTIFIER 


PACKET TYPE DEPENDENT FIELD 


oO 
4 
rm 
VI 


Q = Qualify bit - Used in “qualified data packets” 

D = Delivery Confirmation Bit - Used to request delivery confirmation 

from the remote DTE 

O01 —- Specifies data packet flows are Modulo 8 

10 = Specifies data packet flows are Modulo 128 

LCGN —- Logicat Channel Group Number - Range 0-15 

LCN =- Logical Channel Number ~- Range 0-255 

Packet Type Dependent Fields - varies with type of packet built 

Delivery confirmation can lessen thruput capabilities on 

a virtual circuit; this is not used by OSI/C.S., and is optional in the 

standard 

Packet level flow control is architected to be performed on the 

boundary link between the DCE/DSE and the DTE during data transfer 

e Modulo 8 uses a sequence numbering scheme that rotates through the 
values of 000 to lll (Cin bits) 

® WModulo 128 uses a sequence numbering scheme. that rotates through the 
values of 0000000 to 1111111 Cin bits) 

@ The logical channel numbers defined for an X.25 interface are 0 to > 

4095, for a total of 4096 logical channels 


$@?O¢0¢O0¢ $O/Z 


: 
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Data Packet Modulo 8 


Data Packet 


Bits 
8 7 6 5 4 3 2 1 
General format identifier Logical channel - 
D 0 4 group number 


Logical channel number 


User data 


(Modulo 8) 


NOTES: 

@ Data Packet - Transferred between a DTE and the DCE/DSE to send data 
to its virtual circuit partner 

@ WModulo 8 allows packets 000 to 111 Cin bits) to be sent over the 
logical channel before the DIE must get a Receive Ready Packet to allow 
it to resume sending. 

@ The M bit is used to inform the receiver of the data packet thac 
additional data from a information unit is continued in the next data 
packet sent on this logical channel . 

@ Both directions are independently flow controlled in this manner. 

¢ 


If you recall there is also a Link Level Window which is the number of 
frames sent from the DTE to the DCE Cor the DCE to the DTE). If the link 
level window upper edge is 73 and the packet window is 2 for each logical 
channel; then 4 logical channels can Deve two packets passed at a time 
within a single link window. 
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Receive Ready Packet Modulo 8 


DTE and DCE Receive Ready (RR) Packets 


Bits 


Logical channel 
group number 


(Modulo 8) 


NOTES: 
« @ Receive Ready Packet - Transferred between the DTE and DCE to 


acknowledge the number of packets received 
@ This also opens the packet window of the receiver so that it may 
resume transmitting packets on the specified logical channel 
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Receive Not Ready Packet Modulo 8 


DTE and DCE RNR Packet Format 


Bits 


General format identifier 


Logical channel 
O 0 1 group number 


(Modulo 8) 


NOTES: 
@ Receive Not Ready Packet - Transferred between the DTE and DCE to 


acknowledge the number of packets received 

@ This leaves the packet window of the receiver closed so that it may 
not resume transmitting packets on the specified logical channel 
until it receives a RR packet 
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Data Packet Modulo 128 


Data Packet 


: Bits 
8 7 $ 5 4 3 2 1 


General format identifier eaical channel! 


QO D 1 0 group number 


an: oe @) 


User data 


(When extended to modulo 128) 


NOTES: 
- @ Data Packet - Transferred between a DIE and the DCE/DSE to send data 
: to its virtual circuit partner 
@ Modulo 128 allows packets 0000000 to 1111111 Cin bits) 
to be sent over 
the logical channel before the DTE must get a Receive Ready Packet to 
allow it to mesume sending. Both directions are independently 21 low 
controlled in this manner. 
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Receive Ready Packet Modulo 128 


DTE and DCE RR Packet Format 


Bits | 
8 7 6 5 4 3 2 L 
General format identifier Logical channel 
0 4 QO group number 


Packet type identifier 
0 0 0 0 


(When extended to modulo 128) 


NOTES: 
@ Receive Ready Packet - Transferred between the DTE and DCE to 


acknowledge the number of packets received 
@ This also opens the packet window of the receiver so that it may 
resume transmitting packets on the specified logical channel 
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Receive Not Ready Packet Modulo 128 


DTE and DCE RNR Packet Format 


Bits 
8 4 6 5 4 3 2 1 
General format identifier Logical channel 
0 4 O group number 


Packet type identifier 


0 0 0 1 


(When extended to modulo 128) 


NOTES: 

@ Receive Not Ready Packet - Transferred between the DTE and DCE to 
acknowledge the number of packets received 

@ This leaves the packet window of the receiver closed so that it may 
not resume transmitting packets on the specified logical channel 
until it receives a RR packet | 


a. 
er 
- 
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interrupt Packet 


8 7 6 5 4 3 2 1 


General format identifier 
(see Note) 


Logical channel 
group number 


4° interrupt user data : 


NOTES: | 
@ Interrupt Packet - A packet capable of carrying data to a partner 
DTE that is not flow controlled with normal data packets 
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interrupt Confirmation 
DTE and DCE Interrupt Confirmation Packet Format 
Bits 


Logical channel 
group number | 


General format identifier 
(see Note) 


Logical channel number 


Packet type identifier 


NOTES: 
@ Interrupt Confirmation Packet - Response from the partner DTE that 


indicates that the interrupt data has been received 


IEM 


INTRO-30 
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Network Reset of a VC 


| Reset by Network 


NOTES: NETWORK RESET OF A VC DURING DATA TRANSFER PHASE 


If the network DIE detects an error during data transfer it will send 
a Reset Request packet to reset the packet level PCS) and PCR) counters 
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DTE Reset of a Virtual Circuit 


Reset by DTE 


NOTES: 
- If a DTE detects an data transmission error it may issue a Reset 
Request packet to reset the PCS) and PCR) counters 
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— Reset Request/Indication Packet 


Bits 
8 7 6 5 | 3 2 1 


4 |General format identifier Logical channel 
(see Note) group number 


2 Logical channel number 
O 
¢ 
t 5 Packet type identifier 
e 
t 
s 


4 | Resetting cause 


5 Diagnostic code 


NOTES: 
@ Reset Request - Issued by DIE to re-initialize the virtual circuit, 
causing the network to discard packets in either direction. 
@ Reset Indication - Issued by the DSE/DCE to notify DIE of a reset 
logical channel. 
@ This also indicates a reason code for the notification. 
@ Reset Cause Codes 
e x‘'00" DTE Resetting 
x°'O1' Out of order 
x°03" Remote Procedure Error 
x*05° Local Procedure Error 
x°07" Network Congestion 
x"1l1° Incompatible destination 
x°1D" Network out of order 
iagnostic codes too numerous to list 
Diagnostic codes supported by NPSI listed and described in the 
LY30-5610 NPSI Diagnosis, Customization, and Tuning manual 


eWees29e8es6 
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Reset Confirmation Packet 


DTE and DCE Reset Confirmation Packets 


Bits 


General format identifier Logica! channel 
(see Note) group number 
O 
c 
: Logical channel number 
t 
s 
Packet type identifier 
NOTES: 


- @ Reset Confirmation- Issued by the DSE/DCE to confirm that the 
logical channel/virtual circuit is being reset. 
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Call Request/Incoming Call Packet 


Call Request and Incoming Call Packets 
Bits | 
8 7 U 5 4 3 2 1 


Logical channel 
group number 


O 2 

Cc : : “rer 

i Packet type identifier 
e 0 0 

; 4iCalling DTE address length 


DTE address(es) 


(see Note 2). 0 0 0 0] 


Facility length 


Facilities 
 eteeehnmnememenimemneneimeemneeemeeeanemeunedmmeettn ee eemaeebeente ment mmeemmmeanemniatemieinen ane aetinionaeimenemeemcneeinalieneamedeiienememememniaiemeemniametcnie | 
Call user data 
‘bs erence SE A PSS EES EAST RT ENG RBG ETE IE ASRS ISOS 


NOTES: 

@ Call Request - Issued by DTE to request a SVC 

@ Incoming Call - Issued by DSE/DCE to ask DTE to accept a call 

@ Some facilities you may request for NSPI subscription 

Fast Select Acceptance 

Throughput Class Negotiation 

Default Throughput Class Assignment 

Closed User Group 

Reverse Charging Acceptance 

Flow Control Parameter Negotiation 

Non-Standard default window size “’ 
e WNon-Standard default packet size 

@ Calls from other OSI nodes to NPSI should contain a one byte protocol 
id in Call User Data byte O to signify to NPSI that this call is for 
OSI/C.S.. The contents of the packet are evaluated by OSI/C.S.. 

@ Protocol ids are discussed later in this topic 
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Call Accepted/Connected Packet 


Call Accepted and Call Connected Packets 
Bits | 


8 7 3 5 3 2 1 
Logical channel 


General format identifier | 
(see Note 1) group number 


Yee Oe 0 OC 


Facilities 


sansa een | 


Called user data(b) 


ere | 


NOTES: 
« @ Call Accepted - Issued by DTE to accept an Incoming Call 


@ Call Connected - Issued by DSE/DCE to confirm that its Call 


Request has been accepted by the remote DTE 
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Clearing By The DTE 


Clearing by DTE 


NOTES: 


© 


@ 
» 
Sa 


Clear Request - Issued by DTE to terminate an SVC 

Clear Indication - Issued by DSE/DCE to ask DTE to accept call 
termination 

Ciear confirmation acknowledges the end of the call 

A DTE may clear the call due to 

e A normal end of communications over the SVC 

e A error condition has been detected that the DTE cannot recover 
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Clearing By The Network | 


Clearing by Network 


NOTES: 
- @ Clear Indication - Issued by DSE/DCE to ask DTE to accept call 


termination, due to a network detected problem 
@ Clear confirmation acknowledges the end of the call 


@ The Network may clear the call due to 
e A error condition has been detected that the Network that 


cannot be recovered 
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Clear Request/Indication Packet 


Clear Request and Clear Indication Packets 


Bits 
8 7 € 5 4 3 2 1 
1 
2 
O eam er ree 
¢ 3 Packet type identifier 
t e) 0 e) 1 0 fe) 1 1 
e 4) Clearing cause 
t : 
s ° Pisgnestle code(a) 
6] Calling DTE address length {Called DTE addres length 
7: DTE address(es) | | es Ib) 
‘ see No aoe O _9 2 
Facility length | 
; Facilities 
Clear user data 
NOTES: 


@ Requests termination of the call 
@ Provides Clearing Cause Code and Diagnostic code to the Network/DIE 
@ Clearing Cause field 


eceeevecencecen 
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x*'O00" DTE Clearing 

x"'O1" Number busy (Cor call collision) 

x"03° Invasid Facility request or invalid call 

x*°OS" Network Congestion or incidents on the network 

x'O09" Out of order 

x"OB' Access barred 

x*'OD' Unknown number 

x'll' Remote procedure error 

x°13° Local Procedure error 

x°15" RPOA out-of-order 

x°19" Remote DTE refuses reverse charging 

x*21" Incompatible destination or end of out-of-order condition 
x°29° Fast selection acceptance not subscribed 


iagnostic codes too numerous to list 


Diagnostic codes supported by NPSI listed and described in the 
LY30-5610 NPSI Diagnosis, Customization, and Tuning manual 


Clear Confirmation Packet 


DTE and DCE Clear Confirmation Packet Format 


Bits . 
8 7 c 5 4 2 1 
General format identifier Logical channel 
1] (see Note) group number 


0 2 
Cc 
t 3 Packet type identifier 
; | _0 1 ) ee ee 
$8 4 | Calling DTE address length 
5- DTE address(es) : 
Facility length | 
Facilities 
NOTES: 


@ Clear Confirmation - Issued by DTE or DSE/DCE to acknowledge the 
termination of an SVC 
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Network Reset of a PVC 


Reset by Network 


NOTES: 


The way the network informs a DTE of the availability of a PVC is 
via a reset packet with a reset cause code indicating that state change 


if the network DTE detects an error during data transfer it will send 
a Reset Request packet to reset the P(S) and P(R) counters 
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DTE Reset of PVC 


Reset by DTE 


NOTES: 


~~ 
= 


- 


If a DTE detects an data transmission error it may issue a Reset 
Request packet to reset the P(S) and PCR) counters 
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- Reset Request/Indication Packet 


Bits 
8 7 6 5 4 3 2 1 


4 |General format identifier Logical channel 
(see Note) group number 


2 Logical channel number 
O 
Cc 
t 5 Packet type identifier 
e 
t 
s 


4 Resetting cause 


5 Diagnostic code 


NOTES: | , 

@ Reset Request - Issued by DTE to re-initialize the virtual circuit, 
causing the network to discard packets in either direction. 

@ Reset Indication - Issued by the DSE/DCE to notify DIE of a reset 
logical channel. This also indicates a reason code for the 
notification. 

@ Reset Cause flodes 

e x‘'QO' DIE Resetting 

e x‘*00° End of out-of-order 

e x‘'Q1° Out of order 

e® x'O3" Remote Procedure Error 

e x'’0S"° Local Procedure Error 

e x'O7" Network Congestion 

e x°09" Remote DTE operational 

e x'OF' Network operational 

e x‘°l1l’ Incompatible destination 

e x'lD* Network out of order 

Diagnostic codes too numerous to list 

e Diagnostic codes supported by NPSI listed and described in the 
LY30-5610 NPSI Diagnosis, Customization, and Tuning manual 
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Reset Confirmation Packet 


DTE and DCE Reset Confirmation Packets 


Bits 


General format identifier Logical channel 
(see Note) : group number 
O 
Cc 
: Logical channel number 
t 
s 
Packet type identifier 
NOTES: 


= @ .Reset Confirmation- Issued by the DSE/DCE to confirm that the 
logical channel/virtual circuit is being reset. 
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Diagnostic Packet 


Diagnostic Packet Format 
Bits 
8 7 J 5 4 3 27 


, |General format identifier | 
(see Note 1) 


O02 
c 
t | | 
; 7 Packet type identifier 
- 1 1  O 0 
4 Diagnostic code 
5 Diagnostic explanation 
(see Note 2) 
NOTES: 


@ Diagnostic Packet - Issued by DTE or DCE/DSE over logical channel 
zero to pass diagnostic information, inappropriate to be passed 
in the diagnostic field of a reset or clear indication packet 
Diagnostic codes supported by NPSI listed and described in the 
LY30-5610 NPSI Diagnosis, Customization, and Tuning manual 
Sample diagnnstic codes 
e x'38'° Any packet with packet length shorter than 2 octets 
e x'40" Any packet with a invalid GFI (general format id) 

e x'36° Any packet issued on an unassigned logical channel 
¢ 
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Restart Packet 


4 General format identifier 
(see Note) 


2 
O 
Cc 
t 3 Packet type identifier 
; ee ee ee 
s 


4 Restarting cause 


5 Diagnostic code(a) 


NOTES: 
+ @ Restart Packet - Issued by DTE or DCE/DSE over logical channel 
zero to restart communications. All PVC logical channels are RESET. 
All SVCs are terminated and must be set up again be the Calling DTE. 
@ WNormally issued by NPSI to initialize the interface to the PSDN at 
the packet level. 


_ Copyright IBM Corp 1990 iNTRO-46 | IER 


- Restart Confirmation 


8 7 6 5 4 $3 2 4 


General format identifier 
(see Note) 


@) 
c 
t Packet type identifier 
e 
t 1 1 1 0 
$s 
Restarting cause 
Diagnostic code(a) 
NOTES: 


@ Restart Confirmation - Issued by DTE or DCE/DSE over logical channel 
zero to acknowledge the restart of communications. 
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DTE Subscription Considerations 


Virtual ou 


3090 3745 Circuits wo y.28 


Ui = - 


NOTES: DTE SUBSCRIPTION CONSIDERATIONS 


Network address of each DTE 


Links speed required to support 
Packet sizes the network allows 
Flow control options allowed by 
Optional User Facilities needed 


$0004 


The PSDN that you are dealing with 
what level of support they provide 


Permanent or Switched Virtual Circuits required 


expected utilization 
you to use for data 
the network 
by the DTE 


should be consulted to find out 
for the X.25 interface. Generally 


a “subscription form” is filled out for each device attached to the 
PSDN. Browsing a blank copy of the form will generally identify the 
options available from that carrier. 
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international DTE Addressing Scheme 


CCITT RECOMMENDATION X.121 
INTERNATIONAL NUMBERING PLAN 


Zone ld 
Country Id 
PSDN Id 


i Circuit Number 


Z CC X NNNNNNNNNN 


= Data Network Id Code (DNIC) 


NOTES: 

@ Switched virtual circuits are set up by a DTE initiating a "Call 
Request” to the network provider 

@ The Call Request must contain the "Called DTE Address” in order for 
the provider to connect you to the correct DTE 

@ When a line to the network is subscribed a DTE address is assigned 


The X.121 Addressing scheme provides for a standard/consistent 
addressing format for Public PSDNs. The DNIC codes are administered by 
the CCITT. DTE addresses are usually composed of a DSE address and a 
Line Address (device address) and are administered by the PSDN 


provider. 
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DNIC codes for some PSDNs 


CCITT RECOMMENDATION X.121 


PUBLIC X.25 PACKET SWITCHED DATA NETWORKS 


@ Sample list of PSDN networks, not a complete list. 


Copyright IBM Corp 1990 INTRO-SO IER 


DTE Logical Channel Assignment 


LOWEST LC 
LCO (USUALLY RESERVED) 


SVCs 


HIGHEST LC 


NOTES: DTE LOGICAL CHANNEL SUBSCRIPTION 

PVC logical channels subscriptions are similar to a subscription for a 
"leased line”. As soon as the DTE enables it's interface to the network 
the circuit is available for use if its partner is also available. 

The next three eategories are for SVCs. 


Incoming Logical Channels are defined to be channels available to the 
DCE to deliver Incoming Call packets toa DTE 


¢ / . 
Outgoing Logical Channels are defined to be channels available to the 
DTE to deliver Call Request packets to a DCE 


Two Way Logical Channels are defined to be channels available to the 


DTE to deliver Call Request packets to a DCE, or for the DCE to deliver 
Incoming Call packets to a DTE. 
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Link Speed Required 


Response 
Tinie 


20 40 60 80 
% Mach Link 
Utilization 


NOTES: 


As a general rule of thumb X.25 links should not exceed 65% 
utilization. Response times increase in a linear fashion up until this 
utilization level. After reaching 65% response times may increase 
exponentially. 
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DTE Packet Size/Windows 


DTE2 


e]|— 


APPL1 | DTEL | 128 | 


———}> 
2048 | -————»> | | 2048 RR 
Gpec=rammme 


RR 


until 
complete 


NOTES: DTE SUBSCRIPTION PARAMETERS 

Packet size default for most networks is 128 

16, 32, 64, 128, 256, 512, 1024, 2048, 4096 are defined sizes 

Standard or Non-standard Pkt size 

Packet Window Size default for most networks is 2 

e Modulo 8 allows packet numbering for a logical channel in the 
range of 0 to 7 

e Modulo 128 allows packet numbering for a logical channel in the 
range of 0 to 127 


Sa a a 


e 


@ Flow Control Parameter Negotiation (FCPN) svious packet and 
window size negotiation on a per call basis. 
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-X.25 Optional Facilities 


What facilities are required by the DTE ?? 


Non-Standard Default Packet Size/Window 
Closed User Group - Security | 

Reverse Charging - Local Charge Prevention 
Throughput Class or Transit delay Negotiation 
Call Redirection 


others 7? 


NOTES: FACILITIES SUBSCRIPTION 


When selecting facilities available from the PSDN also consult the 
level of support available from the DTEs you plan to pair up on a 

virtual circuit. We will discuss optional user facilities available 
with NPSI when we cover NPSI support for Switched Virtual Circuits. 
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itm 


Higher Level Protocols 


Higher Level Protocols for DTE-to-DTE 
Communications — 


Ease ee Ee aan 


Higher 
Levels 


| Packet Level | 
Link Level 


Physical Level 


X.25 


DTE 


End-to-End 
(DTE-to-DTE) 
Protocols 


Physical Level 
Link Level | 
| Packet Level 


Higher 
Levels 


NOTES: | ty 

@ Everything we have looked at has addressed base X.25 support 

@ In order to exchange meaningful data between systems higher level 
protocols must be implemented 

@ In our next section we will look at actual implementation of the 
products involved. 

@ We will also lock at how NPSI enables a host application, such as 
OSI/C.S., to connect to and communicate with another system via X.25. 
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NPSI OVERVIEW 


PART B. 


NPSI OVERVIEW 
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Objectives 


@ After completing this topic the student should be 
able to: 


e Identify the types of DTEs supported by NPSI 


e identify logical link control types for each DTE 
class 


e Describe the setup for access to a PSDN 


e Describe the setup of PVCs, and required 
VTAM/NCP definitions 


® Describe the setup of SVCs, and required 
VTAM/NCP definitions 
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Connectivity Provided by(NPS) 


Virtual 


Circuits 


98 


NOTES: 


@ WNPSI has for some time provided IBM customers use of 
X.25 PSDNs as an alternate to leased or circuit switched lines 


NPSI may attech both SNA and non-SNA devices via virtual circuits 


NPSI implements logical link control pretocols to provide connection 
management of the virtual circuit 
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C Owe Leryn) ° 


QW jes ill 


ACKETS 


Connectivity Provided by NPSI mies 


Connectivity Provided by NPSI 


@ Supports Virtual Call (SVCs) or Permanent Virtual Circuit (PVCs) to: 


@ SNA DTES w/NIA Interface Adapter (PSHC/LLC2) 
@ SNA DTEs w/xX.25 interfaces ({QLLC/LLC3) 
@ WNon-SNA DTEs w/X.25 Interface (PCNE/LLCO) 
® Non-SNA DTEs interfaced via a PAD (PCNE/LLCS) 
@ WNon-SNA DTE w/Host control (GATE/DATE/LLCG) 


Allows special host applications (CTCPs) 
to customize VC management (used by TCP/IP and OSI/C.S. ) 


@ Physical Serives Header Code (PSHC or LLC2) manages connections to 
SNA devices with an NIA 


@ Qualified Logical Link Control [QLLC or LLC3) manages connections to 
SNA devices 


@ Protocol Conversion for Non-SNA Equipment (PCNE or LLCO) manages 
connections to non-SNA devices 


@ General Access to non-SNA Transport Extension (GATE or LLCG) allows 
applications like OSI/C.S. to manage communication on "SWITCHED VIRTUAL 
CIRCUITS" 


@ Dedicated Access to non-SNA Transport Extension (DATE) allows 


applications like TCP/IP to manage communication on “SWITCHED VIRTUAL 
CIRCUITS" 
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PSHC Support for SNA Devices 


eee 
PHYSICAL SERVICE 


" 
| SNA 


Toi4< 


DATA PACKET 
ye SNA LU - LU SESSIONS 


LUA - LUB 
LUA ~- LUC 


NOTES: PHYSICAL SERVICES HEADER CODE COR LLC2) 


SNA devices still receive PIUs, but enveloped in a stream of one 
or more packets. 


SDLC commands are converted into Physical Serivees Header commands 
which are then enveloped into a Data Packets to maintain end-to-erd 
aink control. 


Used for SNA devices that do not have X.25’support. The IBM Network 
interface Adapter is connected between the PSDN and the SNA device. 
The NIA provides an X.25 link on the PSDN side and an SDLC link to the 
SNA device. An alternative to this is an HDLC PAD provided by the PSDN 
which interfaces to NPSI via QLLC. For some non-IBM SNA devices, an 
integrated PSHC function may be available. 
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BNN QLLC Support for SNA Devices 


SNA SESSION LUA - LUB 


nan ap GG» 42> a= a « _- «np ap ar an om Gb GP G® a om ah a aw ® 


\ 
| <— quurmiuc —> | 
Be 
BAN 
Q 
¢|P|L 
Pitte PSDN 


| 5 _ SNA___[BNNQLEG PRP 
session [rss | seve” 
PU 12.1 : | 
— ' LUC - LUD Ailend oe 


NOTES: QUALIFIED LOGICAL LINK CONTROL (OR LLC3) 


SNA devices still receive PIUs, but enveloped in packets 


SDLC commands are converted into Qualified Logical Link Units or QLLUs 
which are then erveloped into a Qualified Data Packet to maintain 
end-to-end link control. 


BNN QLLC support is provided for PU T2 and PU T2.1 devices 

NPSI QLLC is used to support IBM SNA devices that have 

"integrated”™ X.25 support either as a standard or as an orderable 
feature. Some IBM DTEs that support QLLC include: 3174, 3274, S/36, S/38, 
AS/400, 37xx w/NPSI, 9370 w/TSC, 4361 w/ICA, 8100, S/1, 4700, and 3710 


BNN QLLC extends the standard support of NCP attached APPN nodes to 
APPN nodes attached via the PSDN. 
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INN QLLC Support 


SNALU-LU SESSION LUA-LUB 


GEG ee eG ng EN, eae ng EA EG aah NETO eee \. 

yA 

A me 
/ “ 
/ XN 

INN INN LUB) 

vita nfo Q v 

T c|Pit L | T 

A p|S|L PL A 

M | 1; C Cc M 


NOTES: INN QLLC SUPPORT 


The standard SDLC functions provided by NCP are mapped into a set of 
Qualified Logical Link Units (CQLLU) to provide INN QLLC support. 


QLLC support is provided to support X.25 virtual circuits between two 
NPSI nodes Cor e NPSI node and 9370 or 4361 host ICA). 


The virtual circuit between NPSI nodes is mapped into NCP as a single 
transmission Group (TG). The virtual circujt may be a PVC or an SVC. 
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PCNE Support for Non-SNA Devices 


SNA SESSION 
LUA - LUS 


NON-SNA 
X.25 DTE 


NOTES: PROTOCOL CONVERTER FOR NON-SNA EQUIPMENT (COR LLCO) 

NPSI provides a protocol conversion function to support non-SNA 
devices, since they are not directly supported by VTAM. This function 
actually simulates a PU Tl and LU Tl image within NPSI. Data between 
VTAM and the PCNF. simulated LU flow on SSCP-LU and LU-LU sessions. 
PIUs from VTAM have the TH and RH removed by PCNE. 

PIUs to VTAM have the TH and RH added by PCNE. 


PCNE can optionally convert EBCDIC data Cajeree even or odd parity 
7 bit ASCII. 
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Non-SNA Support for X.3 PAD 


SNA SESSION 


jp = \ NC 


X.29 X.3  X.28 


NOTES: INTEGRATED PAD COR LLCS) 
This is an extension of PCNE support 


ASCII devices attached to an X.3 PAD appear to VTAM and the APPL 
as a (simulated) PUT1 and LUT1. The X.3 PAD provides an X.29 interface 
for control by *he remote DTE. 


NPSI “integrates” X.29 protocols into its control of this type of 
device. A minimal number of parameters aré set by NPSI. NPSI Version 3 
Release 3 provides enhanced support to allow user definition of the X.3 
PAD parameters. 


Security consideration arise since X.3 PADs “echo” terminal input 

back to the user. X.29 allows for correction of this problem allowing the 
host DTE to turn off echo when seeking secure input from the terminal 
user Csuch as passwords). NPSI Versions 2 and 3 support this X.29 control 
function. Version 2 is for 3725 and 3720. Version 3 is for 3720 and 3745. 


Copyright IBM Corp 1990 -NPSIOV-8 eo ke IERA 


NPSI Non-standard Pad Support 


rr, 


on = 


NOTES: TRANSPARENT PAD COR LLCS) 

An extension of PCNE 

Mutually exclusive with "Integrated PAD" support 

This support is used for non-standard PADs (BSC, or other) | 

NPSI allows applications to control non-standard PADs without 

NPSI actually knowing what manipulations are taking place (i.e. PAD 


control is “transparent” to NPSI). o, 


NPSI simply builds Qualified Data Packets at the request of the. 
Application which is imbedding PAD control messages in the RU of the PIU. 
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NPSI GATE Support 


S.4A DATA S“SSION 


i< 


NON-SNA 
DTE 


-vU> 
VOAO 
=> 

Oo 


LU A - MCH LU 


NOTES: GENERAL ACCESS TO NON-SNA TRANSPORT EXTENSION COR LLC4) 


This allows non-SNA devices to be managed entirely from a host 
application called a Communications and Transmission Control Program . 
Cor CTCP). In this environment a LU is represented on the Physical 
Line (called the MCH LU). The CTCP acquires a session with 

this LU to process control packets coming in on the physical link. 


Users of this access link may choose to use either one of the standard 
NPSI LLCs or may choose to use GATE. When a user selects GATE a Data 
Session is established between it’s simulated LU and the host application 
that has the session with the MCH LU. 


OSI/Communication Subsystem COSI/C.S) is a user of this function. It's 
CTCP is referred to as a “Line Set” and is defined on a VTAM APPL def. 


Another variation of GATE is GATE Fast Connect, which is used by the 
GTM/OSI PRPQ. 
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NPSI DATE Support 


SNA SESSION LUX-LUZ 
SNA SESSION LUX-LUS | | 


NON ~ SNA 
| x.25 DTE 


LU A - MCH LU 


NOTES: DEDICATED ACCESS TO NON-SNA TRANSPORT EXTENSION 
This is an extension of LLCO, LLC2Z, LLCS, LLCS. 


This allows NPSI users the capability to write contorl applications 

to screen calls coming in from the network. Incoming calls are screened 
by the host application before accepting the call. Once accepted a data 
session is established between DTE LU (Creal or-simulated) and the 
application it wishes to talk to. From then on only select control 
packets are processed for this connecti6n by the CTCP. The data session 
processes the contents of Data Packets and Qualified Data packets. 


TCP/IP for MVS and VM uses this function. It's CTCP is called TCPIPX25 
and is defined on a VIAM APPL definition. 


This is not compatible with GATE on the same MCH link 
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NPSI DEFINITION 


PART C. 


NPSI DEFINITION 
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NPSI Generation Process 


@  NPSI Version 1 - Two Step Generation 
¢ Pre-Generation of NPSI Veel PB: Lu Z 
¢ NCP Generation w/NPSI —— 
@® N°SI Version 2 & 3 - Single Generation 


e —_NPSI generated inline w/NCP macros 
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NPSI Definitions - Version 1 


NPSI DEFINITION STATEMENTS 
X25BUILD - Node level parameters | 
X250UFT - Optional Facilities(C ate m3 Cert ours ) 
X25VCCPT - SVC/PVC Flow Control 
X“5NET - PSDN Attributes 
X25MCH - Physical Line Muctickannge LINK 
X25LCG - Logical Channels bocices Cisrner Gareurs (/ “he PON ea 


. . . . CN 
- Virtual Circuits (555 


X25PU . ° 


X25ENDA Gen Delimeter 


Mast 1CNSNWEDL 


CPEE are Cit 


Vin runk 


iv? Cf WSS 
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G3637 


NPSI Definitions (Version 2 and 3) 


BUILD (X2SBUILD keywords moved here) 
SYSCNTRL, HOST, PATH 
SS and or BSC Lines, SDLC Lines 


X25.PAD “PRD SETUP “Pe RameTEes 
25.TRAN 
X25.NET—S Defines “Pace er 
X25.QUFT DeFiwesS ouercone Facreimes 
X25.VCCPT 
X25.MCH 
X25.LCG 
X25.LINE 
X25.PU 
X25.LU ; f bo 
X25.VC 
X25.END | 


Channel Adapter Definitions (©3745) 
SNI Definitions 
GENEND 


Qaash pst ants, 
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NPSI BUILD MACRO PARMS 


‘BUILD VERSION=V5R3,MODEL=3745, TYPEGEN=NCP, 
- BFRS=128,USGTIER =3,X25.USGTIER=3, 


NPSI usage tier may be greater than or equal to the NCP 
usage tier. | | 
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<NPSI BUILD MACRO PAR\MS ... 


BUILD VERSION=V5R3,MODEL=3745,TYPEGEN=NCP, 
USGTIER ¥4)X25.USGTIER =3, 
X25.IDNUMH = 00,X25.MAXPIU=4K, 
X25.MCHCNT = 2,X25.MWINDOW =7, 

X 25.PREFIX = X,X25.SNAP = NO, 
X25.PAHINDX =1, 
other BUILD keywords........ 
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Defining Network Connections 


PART D. 


Defining Network Connections 


G3637 | | COPYRIGHT IBM CORP. 1990  *DEF-1 


PSDN Network Characteristics 


X25.NET DM=NO,CHPINDX=3,NETTYPE =1, 
‘OUHINDX =3,CAUSE =IBM00,CRAFTRC = YES, 
INACTO =0,RESETINO= YES 
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PSDN Network Characteristics ... 


VERSION 1 RELEASES 
@ WETTYPE=1 
e Diagnostic dyte Mai .tained 
e Valid reset cause byte 
@ NETTYPE=2 
e No Diasnostic byte 
e "00" Reset Zause cause byte 


VERSION 2 & 3 RE.EASES 


When NPSI receives a Reset with cause code 07 (network congestion), if 
NETTYPE is specified as: 


@ WNETTYPE=1 


e NPSI stops sending physical services physical services commands until 
it receives a: 


Reset with a cause code 00 (C(DTE originated) 
Reset with a cause code 09 - (Remote DTE operational) 
Reset with a cause code OF (Network operational) 


@ NETTYPE=3 


e WNPSI continues sending physical services commands to the remote DTE 
since a TYPE 3 network (DDX-P) does not send a RESET 09 
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G3637 


Defining The Access Link ews 


XL044 X25.MCH ADDRESS=-N@PGRP =XMCHGRP41, 
iodine =XP044,. MACB=X25ACB01, 
SPEED =19200,ANS=STOP, 
=the DTE,DIRECT=NO, 
ENABLTO=3,DSABLTO=3, 


The NPSI access link (Cor links) provide a physical attachment to 
a PSDN. NPSI is in extension of NCP support, and its lines are 
managed by VTAM. All physical and logical circuits therefore have 
network names assigned to them. These names may be coded by the user — 
or may take default values at generation time. Default names are 
described in chapter 4 of the Planning and Installation Manual. 

Default names for Multi-Channel Link CMCH) 

Group = XNETmn 


Line = XLxxx 
PU = XP 
LU =~ XUxxx Conly coded if using GATE or DATE) 
xxx ids line address | 


m is the sequence which this X25.NET macro appears in the gen 
n is the sequence this X25.MCH appears in under the X25.NET macro 
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VTAM Activation of the MCH Link 


WLW Aer’ 
Neorg as Fiacs 


VY-ayY FSAsSr* VF 


K-22! 3Y~-3% Pia, 
S56 KG 


ACTLINK XLO44 
—____—__—___—_—-p» DTR an eee TER MINOR mw 
—> 


“Ready 


DSR - Dara Sev Kenny 
POSITIVE RSP <—— 
— 


NOTES: ACTIVATION OF THE MULTICHANNEL LINK CMCH LINK) 


@ Physical acce.ss links to a PSDN are defined in NPSI on the X25. .CH 
definition statement 


@ Line names may be user specified of may, take NPSI defaults 
XLO044 X25. MCH ADDRESS=044, ENABLTO= 3» DISABLTO=3 Me aceterea-eae 


After the NPSI/NCP gen this line appears in the NCP major node as: 
XLO044 LINE ADDRESS=(0446,FULL) ,ENABLTO=3,DISABLTO=3,UACB=(nnnX,nnnR),... 


Activation of the line name (XL044) result in enabling the Physical 
Level. 
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CANT = ob? MOCreS es Conse 
TO] oPE 


Enabling PSDN Access 


ost YETS i oe) Pye! Ale. (Csser 
, \Secon 


ye OUT Cerin HOG tad More 
Tacoma . (Ap anese) 


Enabling Communication with a PSDN 


: 0 
SNRry 


CONTACT XP044 “J 77 7 - = tm ee 
—_—____-—» SABM FRAME _$7#47 _  panbdte Mo DE 


vH SITES CLA ASyoceemiee 


V NET,ACT,ID=XP044 


ee nome Lath Leyte ie 
CONTACTED RESTART PACKET acter. 
RESTART CONFIRM pager 
‘eee 


ACTPU XP044 
> 


ACTPU RSP Se. 
| | Piuses L KIN K. ACTION TE 
NOTES: ACTIVATION OF THE MCH PU_ 


@ The packet switch is represented to VTAM as a SNA Physical unit 
XL044 X25.MCH ADDRESS=044, ENABLTO=3, DISABLTO=3, PUNAME=XP044,... 


after the NPSI/NCP gen this PU appears, to VTAM in the NCP major node as 


XL044 LINE ADDRESS=(044,FULL) ,ENABLTO=3,DISABLTO=3,UACB=(nnnX,nnnR),...~ 
XP044 PU PUTYPE=1, eeeeeevcesen (referred to as the MCHPU) 
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Enabling PSDN Access ... 
Enabling PSDN Access 


@ Activation of the MCH PU (XP044) results in initialization of the 
Link and Packrt Levels 


The SABM command issued by NPSI initializes the Link Layer 


Restart Request packet issued by NPSI to initialize the Network 
(Packet) Layer. 


@ All SVC logical channels are put into the ready state, 
PVC logical ch~nnels into the flow control ready state Cie reset) 


@ Restart Indication- Issued by the DSE/DCE to initialize or 
re-initialize the packet level. 


@ Restart Confirmation - Issued by DTE in response to a DSE/DCE Restart 
Indication, or by the DSE/DCE in response to a Restart Request. 
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Link level Flow Control 


I — FRAMES 
——N(s )=0—— 
——-N(€s)=1—-— 
——-N(s ) =2-——-——— 

thru 
—N(s)=/-—-—> 
¢——RR-N (x ) =O0-— 
—N(s)=0-——> 


XL044 X25.MCH MWINDOW=7,PKTMODL=8, 
~ TPTIMER =1,T1 TIMER =0.... 


7 


A 
Flow control is performed on the physical link between a DTE and 
a packet switching node, regulating the exchange of data in either 
direction on the LOCAL INTERFACE. 


Fiow control is also performed at the virtual circuit level to 

regulate the exchange of data between DTEs. A individual virtual circuit 
on a access link may be inhibited from sending data, without affecting 
ether users of the physical connection to the switch. 


In this example frames 0 and 1 might data flowing on logical channel 
mumber 13; I frames 2 and 3 might be from logical channel number 9; etc... 
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G3637 


Link Level Recovery Procedures 


XLO044 X25.MCH TDTIMER=3,NDRETRY=3,NPRETRY=7 
XMIT I Frames 0 to 7 


i 
4¢—————-RR NC nr) = 2—————— 
Start Error Recovery 


| NPRETRY #1 XMIT I Frame # 2 
thru 


XMIT I Frame # 7 


TT 
4——————-RR NC pr) = 2————— 
NPRETRY #2 XMIT I Frame 2 thru 7 


meee RN Cp) = Qa 
XMIT I Frames 2 thru 7 


ee 

Game RR NO ) = Qa 
WAIT TD Seconds 

NDRETRY pO NDRETRY=0 


NPRETRY #7 


PU INOP 
SD KE (etares =(M,T) N) 


mx NP RETRY 
Y TOTINEL 
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Defining Usage of the Physical Link 


X1044 X25.MCH LCNO=NOTUSED,LCGDEF = (0,10), 
X25.LCG LCGN=0 


OST 
ae towesttc 30 DCE 

~_. KOO (USUALLY RESERVED __ | __ 
os LCs ay PVCs 

gC ROMINSTS _- 
WAY LC VC 
tgewo ee sae ee ers ie 

TGOING 

D- -OUTOONG Is ep 

“HIGHEST LC 


—XLodY 
Leovets (0,20) 


“*LCNO=USED or NOTUSED - 


The LCNO value determines whether NPSI is to USE or NOTUSE logical 


channel number zero on logical channel group zero. LCNO can be reserved 
by the network. 


LCGDEF=Clcg,lcnhi) or (Cleg,lcnhid, Cleg,ienhi)) 


LCGDEF=(0,255),LCNO=USED specifies that a range of degzeas, channels 
numbered O thru 255 are available for use by NPSI on this access link 
Cwhich is the full 256 channels on group zero). If 300 logical channels 
were required you would code LCGDEF=(€(0,255),(1,43)) if LCNO=USED. 


The X25.MCH specification defines which logical channel groups are 
used on the access link. For each logical channel group defined, an 
X25.LCG macro must: be defined. Under this macro each logical channel 
in the range specified must be defined by a X25.LINE or X25.VC macro. 
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Virtual Circuit Connect Parms 


Moser Ueapons 
Wik- ALLOW Uo 


PW 2 


X25.VCCPT INDEX =1,MAXPKTL=128, PS Mek ores 
INSLOW = (12,0), WINDOW =2 | 


25-VCCPT INDEX =2,MAXPKTL=128, 
UnSAee INSLOW = (6,0), VWINDOW=2 


p rN NGEA: . 
: X25.VCCPT INDEX=3,MAXPKTL= 256, 
INSLOW = (12,0), VWWINDOW = 2 


X25.VCCPT INDEX =4,MAXPKTL= 256, 
INSLOW = (6,0), VWWINDOW=2 


index is relative position in VCCPT table 
Range of 1 to 99 


This Virtual circuit connection parms allows the user to create CLASSES 

OF SERVICE for virtual circuits. Virtual circuit definitions that follow 
in the NPSI generation must specify which Sila in the VCCPT table they 

are to use. 


As an example users assigned to use ENTRY 4 in the table use the same 
packet size as ENTRY 3, but if the NPSI node starts to experience 

congestion it will slow down traffic for all users of ENTRY 3 

before any user of ENTRY 4 is affected. 
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Defining Virtual Circuits 


PART E. 


Defining Virtual Circuits 
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G3637 


WHAT SEQUENCE MUST LOGICAL CHANNELS BE DEFINED IN? 


1. 
2. 


3. 


Any order, it doesn’t matter 

In soming, Two-Way, Outgoing,PVCs 
i iiechivaetlan ees iiaeadieinaelins 
None of the above 


| really don’t know 
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Permanent Virtual Circuits 


WHICH MACROS SHOULD BE USED FOR PVCS 


SNA DTEs connected via PVCs 
X25.LINE, X25.PU, X25.LU set 

| HO PU ont Oh More 

non-SNA DTEs connected via PVCs 


X25.LINE, X25.PU, X25.LU set 
or the(X25.VC macro) 
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G3637 


Switched Virtual Circuits 


witaep SDLC To Utpm 


WHICH MACROS SHOULD BE USED FOR SVCS 777 


X25.LINE, and X25.PU No ku. 


o’ th Sosve macro 


Damm “Pu 
: a hu 
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Defining PVC Connections 


Defining PVC Connections 
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NPSI PVC Environment 


a 
_ 


- | Non-SNA | 
VE SOLD 


NCPGEx) 
Burin.D 


X25 hine 
ys VC: 


NOTES: 
@ WNPSI can suppurt PVCs to SNA, Non-SNA, and X.3 PAD devices 
DATE and GATE extensions may use PVCs to the nodes they control 


OSI/C.S.(Cfor MVS and VM) does not support PVCs when it uses NPSI GATE 


¢ ¢ 


TCP/IP (for MVS and VM) does not support PVCs when it uses NPSI DATE 
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VTAM View of PVCs 


NOTES: 


VTAMs image of Purmanent Virtual Circuits is that of a set of 
leased lines which attach either PUT1 or PUT2 SNA nodes. 


Lines must be activated by VITAM to bring PVC into service. PVC lines 
can be set up to automatically start when’the MCH PU has been brought up 
or may be activated via VTAM operator command. 


Non-SNA devices on PVCs appear to VTAM as a SNA PUT1 with a single 
LU attached (LUT1 image). This LU image is simulated by NPSI. 


SNA deviecs may support one or more LUs on the PVC. 
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VTAM View of PVCs ... 


Sample PVC definition 


XL044001 X2S.LINE TYVPE=PERMANENT a 0-00 4 d.0:5:0i5 GS aes Sn caus oteeeeesees sock 
XP044001 X25.PU PUTYPE=2,MAXDATA=521,..cccccccccsccccccccsccscccccces 
XU044001 X25.LU MCDETAB=3279INT ,DLOGMODESCICS, -cccccvcccccccccccces 


after the NPSI/NCP gen this PU appears to VTAM in the NCP major node as 
XL044001 LINE UACB=C(nnnX,snnnR) ,ccccccccccccccccccccccccceeeresone 


XP044001 PU PUTYPE=2,MAXDATA=521,...cccccccccccccccscccccccsccces 
XU044001 LU MODETAB=3279INT ,DLOGMODE=CICS, .cccccccvccccvccccccces 
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Logon Processing 


NPSI SVCs 


ny ° 
3090 3745 ee 


ie 
Th "| {ED LD | Non-SNA 
= X.25 X.25 


Logon Bee eee ee 

Bind Tf SNA et > 
Bind +RSP 

Data Data Packet Data Packet 

Data Data Packet Data Packet 


NOTES: LOGON PROCESSING 


@ Logons are normally initiated by a user if the device is an SNA 
device Cit ma, also be automatically logged on to an applicatio .) 

@ Logons normally are initiated by users of non-SNA deveices if they 
wish to talk to an SNA application thru VTAM CLOGAPPL also applies) 


or 
7 
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PVCs to SNA Peripheral Nodes 


wn NA SESSION LUA=LUB 
a 
/ 
4 
4 
/ 
AiV Q 
P|T a {PLL 
PIA pIS{L 
L|M | C 
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PVCs to SNA Peripheral Nodes ... 


RETVCCT =30,RETVCTO=30 


X3174CC1 X25.PU PUTYPE=2,ADDRESS=C1, 
MAXDATA=521,MAXOUT=7, 
PUDR=NO,PASSLIM=12, 
PACING =0,SSCPFM=USSSCS, 

- MODETAB=MODE3274 


X3279CC1 X25.LU LOCADDR=2,DLOGMOD =CI3279, 
~ LOGAPPL=CICS1,LUDR=NO 


X3279CC2 X25.LU LOCADDR=3,DLOGMOD=C13279, 
~ LOGAPPL=CICS1,LUDR=NO 


Default GROUP name for PVCs is X25Pxxxy 
xxx is physical link address 
y is lette.- "A, B,.-indicates the sequence of the Group on t.i:e MCH 


VCCINDX is used to select packet size, packet window, slowdown priority 
PU and LU definition uses the same values as on an SDLC line 


7 


G3637 COPYRIGHT IBM CORP. 4990 DEF-11_ 


PUT2.1 Node Support 


SNA SESSION LUA - LUB 


4 an 
Py | <— eurmuc—> | 
Pf \ 
fmTry Sn 
AIV Q 
PIT RPP IL 
Pp L 
a 7 PSDN 


SNA _—LBNN_QLLC 
+ UU 6.2 ~ PD ons 
tuc- Lup LEU Tt 


@ Support for PUT2.1 LEN communication 
@ SVC or PVC 


PVC - ‘Permanent Virtual Circuit 
SVC - Switched Virtual Circuit Cor Virtual Call) 
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SNA Node PU/LU Definition (AS/400 Example) 


XL044001 X25.LINE LCN=1,TYPE=P,LLC =LLC3, 
DSTNODE = BNN,VCCINDX=1, 
RETVCCT=30,RETVCTO=30 


X400CCu1 X25.PU ADDR=01,XID=YES,PUTYPE =2, 
PACING =7,VPACING = 14,MODETAB = MTAS400, 
USSTAB = USAS400,SSCPFM=USSSCS, 
X400ILUO X25.LU LOCADDR=0 


X400DLU1 X25.LU LOCADDR=2 
X400DLU2 X25.LU LOCADDR=3 
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Defining PVCs to other Subareas 


SN*.LU-LU SESSION  LUA=-LUB 


<P in 


Orro 
"YW 
¢) 
O 
a. 
QOrro 
X<PHo< 
? 
”- 00> c 
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Defining PVCs to other Subareas ... 


XL044002 X25.LINE LCN=2,TYPE=P,LLC =LLC3, 
DSTNODE = INN, VCCINDX=1, 
RETVCCT=30,RETVCTO=30, 
TRANSFER =33 


XP044002 X25.PU PUTYPE=4,TGN=22,ANS=CONT, 


PUDR=NO,MAXOUT=~7, 
PASSLIM = 254, 
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NPSI Installed in a Remote NCP 


Remote NPSI MCH Link Activation 


se 


Moot 1s Be ACS IUE 
@ SDLC Monitor Mode function extended to NPSI 


on it 


e Readies ph,sical links to X.25 PSDN 


e Readies INN PVC for activation 
Remote NCP must already be loaded 7 
X25.MNLNK macro invokes function -_ 


% @ 
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Remote NCP/NPSI Loaded from DISK 


XL044 X25.6MCH ADDRESS=01,NCPGRP=XMCHGRP1, 
PUNAME = XP044,MACB = X25ACB01, 
FRMLGTH=259,PKTMODL=8, 

MWINDOW =2,DBIT=NO, 

SPEED = 19200, TITIMER=0, 
STATION=DTE,DIRECT=NO, 
ENABLTO=3,DSABLTO=3, 

ANS = NO,TPTIMER =1,NPRETRY=7, 
TDTIMER =3,NDRETRY=3, 
LCNO = NOTUSED,LCGDEF =(0,10), 


X25.MNLNK 


Used in REMOTE NCP/NPSI subareas 

Allows 3720/3745 loaded from disk to MCH link 
Immediateley .ollows the X25.MCH macro 

NO keywords coded on this definition 
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Non-SNA X.25 DTEs on PVCs 


DIU 


SNA SESSION 
LUA - LUS 


NON-SNA D | 
-BT 
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Non-SNA X.25 DTEs on PVCs ... 


XL044003 X25.LINE LCN=3,LLC=LLCO,TYPE=P, 
VCCINDX=1 


XP044003 X25.PU PUTYPE=1,ADDRESS=C1, 
MAXDATA = 4096,MAXOUT =6, 
PUDR=NO 


XU044003 X25.LU LOCADDR=0,VPACING =2, 
PACING = (1,1), MODETAB =SIMLU1 


Dhoc Mod - éurey 


[CONE = he 


Lh CODEF =F (oO, 20), 
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X.3 PAD Support 


PAD1 X25.PAD INDEX=1,PADPARM =0/715080001000400 
PAD2 X25.PAD INDEX=2,PADPARM =0701080001000400 
TRANS1 X25.TRAN USER=1, 3 

SNA SESSION DCINO=00010203372D2E2F1605250B0CODOEOF, 


eal , DCIN1=101112133C5A322618193F271C1D1E1F, 
j LWA-LUS : 


X.29 X.5 X.28 


X25.PAD index is referred to on X25.MCH statement 
Range of 1 to 99 

X25.TRAN user is referred to on X25.MCH statement 
Range of 1 to 2 
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Defining PVCs to X.3 PAD Devices 


XL044 X25.MCH ADDRESS=01,NCPGRP = XMCHGRP1, 


PAD=INTEG,PWPROT=YES, _—=- 
SHUTD = INVCLR, TRAN=NO,LSPRI=NO, 
PADBRKCD = (0084,0085),PADINDX =1, 


XL044004 X25.LINE LCN=4,LLC=LLC5,TYPE=P, 


VCCINDX=2 > ore 
Rev] 


XP044004 X25.PU PUTYPE=1,ADDRESS=C1, 
MAXDATA = 65535,MAXOUT = 6, 
PUDR=NO 


XU044004 X25.LU LOCADDR=0,VPACING =2, 


PACING = (1,1), 
MODETAB=SIMLU1 
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Integrated (X.3) PAD Enhancements 


Integrated PAD Enhancements 


iZOWH-aAPO-rwvI8d8 YP 


¢ Passworc protection for appls (TSO,.....) 
@ NPSI detects if PAD supports echo function - 


e Q-data packet sent to the PAD to validate 
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Integrated (X.3) PAD Enhancements ... 


@ Inhibit presentation in data stream 


¢ Echo function turned off if X.3 PAD supports Echo 
function 


e 8 character blackout message sent to the device if X.3 
PAD does not support the Echo function 


@ Enable presentation in data stream 


¢ Echo function turned on when X.3 PAD supports Echo 
function 


X.3 PADs interface S/S devices to an X.25 PSDN. This is the only 

type of device that has a PAD defined for it by the International 
Telephone & Telegraph Consultative Committee (CCITT). The NPSI function 
that supports this PAD type is referred to as Integrated PAD Cintegratixc 
of the X.29 control function that can be implemented by a host/ or fron: 
end controller for PAD setup functions). NPSI implements a subset of th: 
X.29 control function, which now includes manipulation of the Echo 
function. 
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SNA SESSION 
r 


4 for non-Standard PADS 


Application identifies packet type to build 
If BYTE 0 of RU is: 


x"00° NPSI 
x*'02" NPSI 
x*'1B" NPSI 
x'1B* NPSI 
x'23' NPSI 
x*"27° NPSI 


G3637 


osuilds DATA PACKET w/NO Q BIT 

builds DATA PACKET with Q@ BIT 

builds RESET PACKET 

builds RESET CONFIRMATION PACKET 
builds INTERRUPT REQUEST PACKET 
builds INTERRUPT CONFIRMATION PACKET 
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Support for non-Standard PADS ... 


XLO044 X25.MCH ADDRESS=01,NCPGRP = XMCHGRP1, 
PAD=TRANSP 


XL0440u4 X25.LINE LCN=3,LLC=LLC5,TYPE=P, 
VCCINDX=3 


XP044004 X25.PU PUTYPE=1,ADDRESS=C1, 
MAXDATA = 65535, MAXOUT =6, 
PUDR=NO 


XU044004 X25.LU LOCADDR=0,VPACING = 2, 
PACING = (1,1), MODETAB = SIMLU1 
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Defining Many Non-SNA PVCs With One Macro 


XL044 X25.MCH ADDRESS=01,NCPGRP = XMCHGRP41, 
LCNO=USED,LCGDEF =(0,10), 


X25.VC_ LCN=(5,6),_LLC=LLCO0,TYPE=P, 
VCCINDX=4 


PVCs for non-SNA only 


Default names for Virtual Circuit Links 
Line - XLxxxnnn 
PU = XPxxxnnn 
LU = XUxx«xnnn 
XXX is line address 
nnn is Hexadecimal Logical Channel Number 
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Switched Virtual Circuits 


Switched Virtual Circuits | 
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SVCS, LIKE SWITCHED SDLC LINES REQUIRE 7? 
1. A VTAM Switched Major Node definition 

2. Ai Auto Call units installed on the controller 
3. An LUDRPOOL allocation in NCP 


5. tand2 
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Defining SVC Support 


XL044 X25.MCH ADDRESS=01,NCPGRP = XMCHGRP1, 


LCNO=USED,LCGDEF = (0,10), 

LLCLIST=(LLCO,LLC3,LLC5), >, -cecent 
CCXDELAY=5,IDBLKC=064, —— » of 
IDBLKP=063,IDBLKG=062 002 1s DereukT can 


X25.VC LCN=@,10), TYPE=S,CALL=IN, 
VCCINDX=1,QUFINDX=1,NCPGRP=SVCGRP1 


X25.VC LCN=(11,15), TYPE =S,CALL=INOUT, 
VCCINDX =1,OUFINDX =1,NCPGRP =SVCGRP2 


X25.VC LCN=(16,20), TYPE =S,CALL=OUT, 
VCCINDX=1,OUFINDX =1,NCPGRP =SVCGRP2 
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NPS! Support of SVCs 


NOTES: NPSI SVC SUPPORT 
@ NPSI can implement SVCs to DIEs using its support for: 
e QLLC - Both BNN QLLC and INN QLLC a 
e PSH 
e PCNE and PAD 
e GATE - to support OSI/C.S. 
e DATE = to support TCP/IP 
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VTAM Image of SVCs 


oe — 
na 
ms > 
= = 
= = 
oa. a. 
fe ~ 
fe) 

i te 
) ) 


. 3174 PUT2 


VTAM Physical Image 


NOTES: NPSI SVC SUPPORT 


@ VTAMs image ec. the Switched virtual circuits is that of a set c. 
switched SDLU lines on which a PUT1 or PUT2 device will initiate a call 


@ Switched major nodes must be coded in VTAM to support this image 
vf 
NCP must be set up with a LUDRPOOL definition statement coded with: 


e keyword NUMTYPl= coded to allocate LU control blocks for PUTIs in 
the LUDRPOOL 


e@ keyword NUMNTYP2= coded to allocate LU control blocks for PUT2s in 
the LUDRPOOL 


The LUDRPOOL is generated in the NCP load module. 
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VTAM Image of SVCs ... 


VTAM Physical Image of Network | 
@ Upcoming visuals compare SDLC switched line usage to SVC usage 


@ Next foil looks @. activa‘ion of Physical Layer and is followed 
by foils showing the activation of the Link, Packet, and Transport Layers 


@ Switched major nodes discussed as we wrap up this concept 
! 
X25.VC LON=(2,10),TYPE=S,CALL=INOUT 


Output of the generation would represent the SVCs as switched SDLC lines 


XLO44600A LINE TYPE=SWITCHED,CALL=INOUT ,UACB=(....-22ee00) 
XPO04400A PU TYPE=(1,2),..... 
XL044009 LINE TYPE= SWITCHED, CALL=INOUT , UACB= Cosecccccceed 
XP044009 PU TYPE=(1 ky ra 


@ 
@ 


XL044002 LINE TYPE=SWITCHED, CALL=INOUT ,UACB=C€. ccc cccceced 
XP044002 PU TYPE=(1,2),..... 
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NCP Switched Lines 


NCP Switched Line 


Dic! Connection 


Accept Connect 
XID (IDBLK + IDNUM) 
XID 


Device ID 


OK 
2 Sa 


NOTES: COMPARISON OF SDLC SWITCHED TO SVCS 


@ Lets review how an switched SDLC line is brought into service and 
then we will look at how a NPSI SVC is brought into service 


@ SNA devices may call into NCP ports authorized for CALL=IN or INOUT 


The ports must first be activated 


A device must provide a IDBLK/IDNUM value to VTAM, which is compared 
against a Switched Major Node in VTAM (the SMN must have been activated) 
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NCP Switched Lines 


NCP Switched Line 


SMN PU Image 
es 
Act PU 


SMN LU Image 
$=» 
Act LU 


NOTES: SDLC SWITCHED CCONT) 


@ If a match is found VTAM transfers the PU image to NCP to fill in the 
PU control block 
we 
@ LU images are also passed to NCP, andvare filled in to LU control 
blocks drawn out of the LUDRPOOL 


@ The PU and LU are activated, and the end user may then LOGON to an 
application 
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SVC Incoming Call 


NPSI SVCs 


Incoming Call 


Call Accepted 


NOTES: SVC INCOMING CALL 


Call Request 


CUDY = XX 


Cali Connected 


The first byte of the Call User Data field of the call request packet 
identifies to NPSI the type of logical 
(called the protocol id). 


x*CO’ 
x*C2' 
x'C3' 
x °E3S" 
x*CSG’ 
x*O1' 
x*41' 


x*51° 


x "81" 


identifies 
identifies 
identifies 
identifies 
identifies 
identifies 
identifies 
identifies 
identifies 


the 
the 
the 
the 
the 
the 
the 
the 
the 


calling 
calling 
calling 
calling 
calling 
calling 
calling 
calling 
calling 


All calls are accepted by NPSI. 
applications during logon processing. 


G3637 


DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 


as 
as 
as 
as 
as 
as 
as 
as 
as 


link control te use for the DTE 


one 
one 
one 
one 
one 
one 
one 
one 
one 


requiring 
requiring 
requiring 
requiring 
requiring 
requiring 
requiring 
requiring 
requiring 


PCNE 
PSHC 
QLLC for INN/BNN 
QLLC for INN SVCs 
GATE 
PAD 
PAD 
PAD 
PAD 


Security checking done by VTAN and 
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SVC Outgoing Call 


NPSI SVCs 


Connection 


Request Call Request Incoming Call 
cornea maemo 
Connection | 
Established Call Connected Call Accepted 
scree 


NOTES: SVC OUTGOING CALL 


Outgoing calls initiated by applications issuing an acquire of an 

LU that is defined in a Switched Major Node. The SMN must have already 
been activated by VTAM. VTAM uses a PATH statement in the Switched 
Major Node to provide NPSI the DTE address, facilities and flow control 
required to enable NPSI to build a Call Request Packet. 
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_ PATH Statement for Call Out 


PATH 


DIALNO=NNN..N{ MMM..M}LXXYY{*ZZZZzZ} 


NNN..N l- 15 digit Called DTE’s address 
MMM..M Coptional) l- 15 digit Calling DTE's address 
LXXYY 

L is used to select LLC o 

XX is 2 digit VCCPT index (for Flow Control) 

YY is 2 digit OUFT index (for Optional Facilities) 


22222 5 digit IDNUM for Type O or 5 VC 
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PATH Statement for Call Out ... 


Path Definition Statement Values 
® Positioned between a PU definition statement and its LU definitions 
% L values may be: 
L-=0 selects LLCO with a x'CO" placed in CUDO 
sele ts LLC3 with a x"E3" placed in CUDO for a PUTG/S 
selects LLC2 with a x'C2" placed in CUDO for SNA w/NIi44 
selects LLC3 with a x'C3" placed in CUDO for SNA w/QLLC 
selects LLCS with a x’01000000' in the CUD 
selects LLCS with a x'S1000000° in the CUD 
selects LLCS if you define a GATE CTCP/LLC selection table 
selects LLCS with a x'81000000° in the CUD 
selects LLCS with a x°41000000' in the CUD 
:) seJects LLCO if you define a GATE CTCP/LLC selection table 
-) selects LLCO if you define a GATE CTCP/LLC selection table 


@#@e@eeoeeee6e 6088 8 
Th a a 
AROONAUTUN 


reeeerereee 
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X25.0UFT (SVC Call-Out) 


X25.NET DM=NO,CHPINDX=3,NETTYPE =1, 
OUHINDX =3,CAUSE =IBM00,CRAFTRC = YES, 
RFAC =(FASTSEL,CALLREDIR), 

NSTDFAC = (05,1F,FF) 


X2'.VCCPT INDEX=1 

X25.QOUFT INDEX=1 

X25.OUFT INDEX=2,OPTFACL=0101 
X25.QUFT INDEX =3,USRFILD = 123, USRFIL2 = 456 


eilndex is relative position in OQUFT table . Range of 1 to 99 
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Setting up Switched Virtual Circuits 


pe, 


Resource ID 
——— 


OK 
SMN PU Image 
Act PU If SNA 


Act LU 


NOTES: DEVICE IDENTIFICATION PROCESS 


@ To verify if un SVC attached device should be allowed access tc VTAM 
an XID process is used by NPSI to gain the devices IDBLK/IDNUM if it is 


an SNA device. 


@ WNon-SNA devices cannot send XIDs to NPSI. NPSI simulates an incoming 
an IDBLK/IDNUM has come in from the device to satisfy this VTAM 
requirement. 


@ Once this is passed to VIAM, VTAM uses its standard switched support 
to set up the virtual circuit which it perceives is a PUT1/LUT1 device. 


@ The application then must screen the user via passwords. 
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Setting up Switched Virtual Circuits ... 


ID values assigned non-SNA devices 
NPSI assigns a default IDBLK of x°003° for all non-SNA nodes 
The default IDNUPM is formrd from to inputs 


On the BUILD definition statement the X25.IDNUMH value provides the 
first two digits of the default IDNUM. If it is coded X25.IDNUMH=-02 all 
default idnums for that NPSI node are in the form of x'020x' 


The ‘xxx’ part of the IDNUM is assigned in sequence that the SVC Line 
Names appear in the Resource Vector Table in the NCP. The values start 
at a value of x'Of2" and is incremented by 2 for each successive SVM line 
name. This value is created at NPSI generation time for each SVC line. 


NPSI SVC lines are created by the X25.VC definition 


BUILD X25. IDNUMH=02 


XLOG4 X25.MCH Address =044,.......,LCGDEF=(0(10) ,LCNO=NOTUSED 


X25.LCG LCGN=0 
X25.VC LCON=(2,10),TYPE=S,CALL=INOUT 


Output of the generation would represent 
“the SVCs as switched SDLC lines 


XLO04400A LINE TYPE=SWITCHED,CALL=INOUT ,UACB=C€.. ccc ccvcced 
XP04400A PU TYPE=€1,2) psecces 
XL04646009 LINE TYPE=SWITCHED, CALL=INOUT ,UACB=C.cccccvcceed 
XP044009 PU TYPE=(€1,2) ,peocce 


XL046001 LINE T'/PE=SWITCHED, CALL=INOUT, UACB=(. 2 eeeeeceee) 
XP044001 PU TYPE=(1,2),..... 


Though the default TDNUM is not shown XP0G4600A would be x*02002', 
XP04400A would be x'02004",....+,XP044003 would be x'02010', 
XP044002 would be x‘02012' 
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G3637 


Switched Major Node (Call In) 


\ 
SMN NG SAA 


OSIPU1 PU PUTYPE=1,ADDRESS=C1, 
MAXDATA=4096,MAXOUT=6, 
IDBLK=003,IDNUM=02002, 
PUDR=NO 


OSILU1 LU LOCADDR=0,VPACING=2, 
| PACING=(1,1), MODE TAB=SIMLU1 


OSIPU2 PU PUTYPE=1,ADDRESS=C1, 
MAXDATA=4096,MAXOUT=6, 
IDBLK=003,IDNUM=02004, 
PUDR=NO 


OSILU2 LU LOCADDR=0,VPACING=2, 
PACING=(1,1), MODETAB=SIMLUt 


NOTES: USABLE EXAMPLE FOR ANY NON-SNA DTE 


@ A switched major node is required for all resources with a switched 
image to VTAN. 


This example shows a PUT1 image for non-SNA devices. 


/ 
7 


PUTYPE must be equal to one 


MAXOUT must be set to 6, to trigger NPSI to buffer data coming in 
from the DTE until the SSCP - DTE LU session is established 


Only one LU is simulated per non-SNA DTE 
The logmode entry format is documented in the OSI/C.S. manuals and 


the NPSI Host Programming Manual (my entry is in Logon Mode Table 
SIMLU1, and is the first entry in the table) 


You can use the same definition for a SNA device that is on a SVC 


@s you would for a SDLC switched line. 
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Logon Processing 


NPSI SVCs 


~ 
3090 3/745 oy 


ep t}: + F---- | Non-SNA 
X.25 X.25 | 
«25 
Logon 

Ge ae we a ae ee ee ee ee ee 

Bind _ If SNA 
ee ee ee ee em ee > 

Bind +RSP 

Data ata Packet Data Packet 
Pie sti tl nm 
Data Data Packet Data Packet 
——— > 


NOTES: LOGON PROCESSING , 

@ kLogons are normally initiated by a user if the device is an SNA 
device Cit mas also be automatically logged on to an applicatior ) 

@ Logons normally are initiated by users of non-SNA deveices if they 
wish to talk to an SNA application thru VTAM CLOGAPPL also applies) 


/, 
iP 
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SMN (SNA X.25 or SNA wiNIA) 


X3174001 PU PUTYPE=2,ADDRESS=C1, 
MAXDATA=521,MAXOUT=7, 
IDNUM = 017,IDBLK = 47935, 
PUDR=NO,PASSLIM=12, 
PACING =0,SSCPFM=USSSCS, 
MODETAB = MODE3274 


X4001002 LU LOCADDR=2,DLOGMOD = C13279, 
LOGAPPL=CICS1,LUDR=NO 


X4001003 LU LOCADDR=3,DLOGMOD = C13279, 
LOGAPPL=CiCS1,LUDR=NO 


CPNAME or IDBLK/IDNUM may be coded for an PUT2.1 node 
| | 


XID=YES must be specified if this is a PUT2.1 node 


/ 
7 


f 
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SMN (NON-SNA DTEs) 


LAVAX PU PUTYPE=1,ADDRESS=C1,PUDR=NO 
MAXDATA=4096,MAXOUT =6, 
IDBLK = 003,IDNUM = 02002 
LAVAXAPP LU LOCADDR=0,VPACING =2, 
PACING = (1,1), MODETAB=SIMLU1 
SFHP3000 PU PUTYPE=1,ADDRESS=C1,PUDR=NO, 
MAXDATA = 4096,MAXOUT=6, | 
IDBLK = 003,IDNUM = 02004 
SFHPAPPL LU LOCADDR=0,VPACING=2, 
PACING = (1,1), MODETAB =SIMLU1 
NYDG001 PU PUTYPE=1,ADDRESS=C1,PUDR=NO, 
MAXDATA =4096,MAXOUT=6, 
- IDBLK=003,IDNUM=02004 
NYDGAPPL LU LOCADDR=0,VPACING=2, 
PACING = (1,1), MODETAB = SIMLU‘1 


TERM=TWX may be coded for applications like CICS, TSO... 
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PATH Statement for Call Out | 


PATH 


DIALNO = NNN..N{ MMM..M}LXXYY{*ZZZZZ} 


NNN..N 1- 15 digit Called DTE's address 
MMM..M Coptional) l- 15 digit Calling DTE’s address 
LXXYY | 
L is LLC selected 
XX is 2 digit VCCPT fadex eetined in NPSI 
YY is 2 digit OUFT index defined in NPSI 


ZZZ22 «625 digit IDNUM for Type 0 or 5 VC 
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Subarea-to-Subarea SVC Support 


INN SVC SUPPORT 


@ xX.25 SVCs cempliment NCP subarea dial 
bd Allows cost savings over PVCs 


“sy 
. SVCs to other 37XX w/NPSI, 9370s, & 4361 
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SVCSC Coding w/out Short HOLD Mode 


XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1, 


LCNO=USED,LCGDEF = (0,10), 
LLCLIST =(LLCO,LLC3,LLC5), 
SVCINN=2,SHM=NO,ACTIVTO =300, 
BRKCON=CONNECTO 
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Short Hold Mode - SVC Disconnection 


SVC Short Hold Mode 


5 Short Hold Mode Timer 
e User-specified at generation time 
: 3 
@ If timer expires with no traffic on SVC, the SVC is cleared 


5 SVC is reinitialized when data is to be sent or received 


od Transparent to VTAM & NCP 
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MCH CODING FOR SHORT HOLD MODE 


XL044 X25.MCH ADDRESS=01,NCPGRP =XMCHGRP1, 


LCNO=USED,LCGDEF = (0,10), 
LLCLIST =(LLCO,LLC3,LLC5), 

SVCINN =2,SHM = YES, SDRTCNT =4, 
SDRTIME=10 
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SMN SVCSC (VTAM CALLING OUT) 


XP044002 PU PUTYPE=4,TGN=22,ANS=CONT, 
MAXOUT =7,SUBAREA=2,NETID =NET1, 
PASSLIM = 254, IDNUM = 12345, 


PATH CALL=OUT,GID=1,PID=1, 
GRPNM=SVCGRP3, 
DIALNO = 1234567891 30301, 
SHM= YES, 
SHMTIM=45 


Dial digits 1234567891 are the called DTE address. The CALLING DTE 
address field is filled in by the DSE. It delivers the INCOMING CA'L 
PACKET to the other NPSI node, which then verifies if the calling DTE 


is a valid PUT4/5 to communicate with. 


The digits 30301 break out to mean: 3 - LLC3, selection; 03 - VCCPT — 
entry 3 is to establish class of services 01 - OUFT entry 1 is requested 


| SVCGRP3 is selected because it has the OUTGOING LOGICAL CHANNELS 
defined. 
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SMN SVCSC (VTAM RECEIVING CALL) 


XP044002 PU PUTYPE=4,TGN=22,ANS=CONT, 
MAXOUT =7,SUBAREA =3,NETID =NET1, 
PASSLIM = 254, IDNUM =12345, 


MATH CALL=IN,GID=2,PID=2, 
GRPNM=SVCGRP1, 
VERIFY = YES, 
VERID = 1234567891, 

SHM =O na | 


VERID is used to encure that the CALLING DTE is a valid NCP for a 
short hold mode ce snnection 


The CALLING and CALLED NPSI nodes use INN QLLC to process an XID 
EXCHANGE. The IDNUMs specified in the calling and called switched major 
nodes must match so that the XID exchange process does not inhibit the 
TG from becoming available. 
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Class Exercise 


Class Exercise 
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Exercise Introduction 


Given the configuration information, code these 
definitions: 

BUILD 

X25.NET 

X25.MCH 

X25.LINE 

X25.PU - placement only 

X25.LU - placement only 

X25.VC 
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Exercise Configuration 


Code your lab to support this configuration: 


One PSDN access link (on 3745 port 6) 

A 9600 bps line will be used 

Network is not a DDX-P Network type 
Network does not use Disconnected Mode 
Max data packet allowed by net is 128 bytes 
Packet Modulo 8 , Packet Window max is 7 
Frame Window Size allowed is 7 
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Exercise Configuration ... 


Three virtual circuits 
One PVC to another NPSI node 
One PVC to an SNA X.25 DTE 


Two SVCs - To be used for twoway calls by 
X.3 PAD Devices or SNA DTES with X.25 
adapters i a od LLe LUST 


Logical channel group zero (LCNO) is reserved for 
Diag. and Restart 
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Coding Area 
BUILD VERSION=V5R3,MODEL=3745,TYPEGEN=NCP, 


USGTIER =4,X25.USGTIER=___, 
X25.IDNUMIs = 02,X2° .MAXPIU = 4096, 
X25.MCHCNT=___—X25.MWINDOW=_____, 
X25.PREFIX=___,X25.SNAP=NO, 

other native BUILD keywords........ 


OTHER NATIVE NCP Definitions 


G3637 COPYRIGHT IBM CORP. 1990 _ : DEF-5/ 


Coding Area 


X25.NET DM= ,CHPINDX=___,NETTYPE=__, 
OUHINDX=___,CAUSE=IBMO00 


X25.VCCPT INDEX=1,MAXPKTL=128, 
INSLOW = (12,0), VWWINDOW = 2 


X25.VCCPT INDEX=2,MAXPKTL= 128, 
INSLOW = (6,0), VWWINDOW =7 


X25.VCCPT INDEX=3,MAXPKTL=128, 
INSLOW = (12,0), WINDOW =7 


X25.OUFT INDEX=1 
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Coding Area (PSDN LINK ON PORT 6) 


XL044 X25.MCH ADDRESS =01,NCPGRP = XMCHGRP1, 
- PUNAME= XP044,MACB = X25ACB01, 


FRNcGTH= ,PKTMODL=8, 
MWINDOW =. .DBIT= 
SPEED = TiITIMER=0, 


STATION = DTE,DIRECT=NO, 
ENA3LTO=3,DSABLTO=3, 

ANS =NO,TPTIMER =1,NPRETRY=7, 
TDTIMER =3,NDRETRY=3, 
LCNO=__—s—sdLCGDEF=(_.,__), 
LLCLIST= 


X25.LCG LCGN= 
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Coding Area (PVC = 3174) 


X25.LINE LCN=__TYPE=P,LLC=_—__ 
DSTNODE=___,VCCINDX=__, 
RETVCCT=30,RETVCTO=30 


X25.PU PUTYPE=2,ADDRESS=C1, 
MAXDATA =521,MAXOUT=7, 
PUDR=NO,PASSLIM=12, 
PACING =0,SSCPFM=USSSCS, 
MODETAB = MODE3274 


X25.LU LOCADDR=2,DLOGMOD = Cl3279, 
LOGAPPL=CICS1,LUDR=NO 


X25.LU LOCADDR=3,DLOGMOD =C13279, 
LOGAPPL=CICS1,LUDR=NO 
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G3637 


Coding Area (PVC TO OTHER NPSI NODE) 
X25.LINE LCN=__,TYPE=P,LLC=___, 
DSTNODE=__,VCCINDX=_., 
RETVCCT=30, 30,RETVCTO= 30, 
T’ ANSFR=-33 


X25.PU PUTYPE=4,TGN=22,ANS = CONT, 


PUDR=NO,MAXOUT =, 
PASSLIM = 254, 


COPYRIGHT IBM CORP. 1990 


DEF-61 


Coding Area (SVC POOL) 


X25.VC LCN=(_, _),TYPE=S, 
VCCINDX=__,OUFINDX=__ 
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OSI/C.S. and GATE 


PART F. 


OSI/C.S. and GATE 


G3637 | COPYRIGHT IBM CORP. 1990 ? ' DEF-1 


OSI/C.S. Access to X.25 Subnetworks 


} IBM IBM 
OS!I/Communications OS!/Communications 


Subsystem | Subsystem 


Telecommunications 
Subsystem Controller 


X.25 
Subnetwork | 


: X.25 
Subnetwork . 


NOTES: X.25 WIDE AREA NETWORK 

@ OSI/C.S. uses the services of a X.25 front end processor 

@ In MVS environments X.25 NPSI in a 37XX provides lower three layer 
support 

@ In VM environments X.25 NPSI in a 37XX or the 9370 TSC may provide 
the lower three layer support 
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OSI/C.S. Access to X.25 Networks 


Application 


NOTES: OSI/C.S. ACCESS TO NPSI GATE 


© 


$o¢¢ 


The OSI stack in the IBM implementation is split into two components 
@ OSI/C.S. in the ISM host 

e WNPSI in the 37XX Communications Controller | 

The OSI stack is joined together in the IBM implementation via an 
LU-LU session to allow OSI/C.S. to customize use of the Network Layer 
for OSI communication 

The LU-LU session between OSI/C.S. and NPSI allows positioning the 
access to the PSDN anywhere in the backbone network 

A single OSI/C.S. node may establish sessions with numerous NPSTI 
nodes providing alternative gateways from OSI/C.S. to other open 
systems 

The LU-LU session is used to envelope OSI Protocol Data Units in a 
PIU as it passes through the backbone network 

The TH and RH of the PIU are removed by NPSI on an outbound data flow 
The TH and RH of the PIU are added by NPSI on an inbound data flow 
Layers 4-7 of the OSI architecture are implemented by OSI/C.S. and 
are transparent to. both VTAM and NCP ; 
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NPSI GATE Support for OSI/C.S. 


SNA DATA SESSION 


rm UU > 


NON-SNA 
DTE 


VO-AO 
=> -1< 


LU A - MCH LU 


@ OSI/C.S. refers to the GATE LU defined in NPSI as a “LINE NAME” 


The definition member in OSI/C.S. that references the GATE LU name 
is called a “LINE SET" 


@ The line set itself is given a “LINE SET NAME”, which is also used 
as the LU name which the GATE LU communicates with 


LINESET1 APPL AUTH=ACQ is a sample coding for this definition 

LINE SET EXAMPLE 

@ As an example if GATE LU XU0G4 is defined in an OSI/C.S. LINE SET 
called LINESET1 an LU-LU session would be acquired by LINESET1 for the 


GATE LU XU044 


@ The Lines XL04646001,... are referred to as Virtual Circuit Lines. with 
the last three digits x‘001'... indicating the logical channel number 


@ Once the control session is established OSI/C.S. and GATE 


may begin to signal to each other what packet types are to be sent or 
have been received. 
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_ Defining X21 Support 


XLO044 X25.MCH ADDRESS =01,NCPGRP = XMCHGRP1, 
X21SW = YES, X21INTWK = 1984, 


X21RTYTO =4.0,X21RTYCT=5, 
X21INACT = 40 
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VTAM Activation of the Access Link 


Activating the Access Link 


V NET,ACT,ID=XL044 


MODEMS 


ACTLINK XLO44 | 
——— DIR 
———> 


DSR 
POSITIVE RSP <—— 
_— 


NOTES: MCH ACTIVATION UNCHANGED 


@ Physical access links to a PSDN are defined in NPSI on the X25.MCH 
definition statement 


XL06464 X25.MCH ADDRESS=044, ENABLTO=3,DISABLTO=3, jeeee cows 

After the NPSI/NCP gen,this line appears to VTAM as: 

XLO0464 LINE ADDRESS=(044,FULL) ,ENABLTO=3 ,DISABLTO=3,UACB=(nnnX,nnnR),.<- 
a, 
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.Enabling PSDN Access 


Enabling Communication with a PSDN 


V NET,ACT,ID=XP044 


CONTACT XP044 
——— 


SABM FRAME 


UA — FRAME 
CONTACTED RESTART PACKET 
———<—<— 


RESTART 
ACTPU XP044 Pls Manila 
RR TLE 


ACTPU RSP 
Gh oe nesemremenoen 


NOTES: MCH PU ACTIVATION UNCHANGED 

@ The packet switch is represented to VTAM as a SNA Physical unit 
XL044 X25.MCH ADDRESS=044 , ENABLTO=3,DISABLTO=3 , PUNAME=XP044,... 
After the NPSI/NCP gen this PU appears to VTAM as: 


XLO44 LINE ADDRESS=(044,FULL) , ENABLTO=3 ,DISABLTO=3,UACB=(nnnX,nnnR),... 
LPO44 PU PUTYPE=1, ecsccccscce(referred to as the MCHPU) 


os, 
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Enabling NPSI GATE Support mies 


Enabling NPSI GATE Support 


& Activation of the GATE LU allows SNA sessions to be established between it and 
OSI/C.S. 


. @ Once the session is established, OSI/C.S. may ask GATE to build Call Request packets 
to “connect” to other Open Systems 


@ Incoming Call packets coming to NPSI for OSI/C.S. are passed to the OSI/C.S. LU for 
processing 
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Enabling NPSI GATE Support 


Activating the GATE LUs 


V NET,ACT,ID=XU044 


MODEMS 


ACTLU 


ACTLU RSP 
4 


NOTES: MCH LU ONLY ACTIVATED IF GATE OR DATE ARE USED ON THE LINK 


@ OSI/C.S. uses a LU-LU control session with NPSI GATE to set up 
"Network Connections” (SVCs) to other Open Systems 


XL044 X25.MCH ADDRESS=044, ENABLTO=3,DISABLTO=3,PUNAME=XP044, LUNAME=XU044 
After the NPSI/NCP gen this appear to VTAM as: 
XL044 LINE ADDRESS=(044,FULL) sENABLTOsS, DISABLTO=3,UACB= CnnaX nAnR) os%. 


XP044 PU PUTYPE= t ccuwiseannns Chetenned <6 as the MCHPU) 
XU044 LU LOCADDR= O,esceccceee (referred to as the MCHLU or GATE LU) 
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Enabling OSI/C.S. to use GATE Support 


Enabling GATE Utilization of SVCs 


@ OSI/C.S. must acquire session with 
GATE LU : 


® Switched Major Node representing SVCs 
must be activated 


e V NET,ACT,ID=XL044001 
> e ¢ e¢ =XL044002 
°° e © @ e 
® e e e @ 


NOTES: PRE-REQS TO USING GATE 

@ OSI/C.S. has an LU which it interfaces to the GATE LU 

@ The host LU name is defined in OSI/C.S. as a LINESET name 

& The LINESET definition éi¢e includes a set of LINE names which 
are really the names of the GATE LUs with which the LINESET will 


@cquire sessions. 


@ An application major node in VTAM must define the LINESET name as 
the LU name of a host application with acquire authorization 
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OSI/C.S. Line Set Control of the MCH LU 


® If RU byte 0 Its 


e x’0B’ in a PIU from OSI/C.S.to NPSI, NPSI 
builds a CALL REQUEST PACKET 


e x’0B’ in a PIU from NPSI to OSI/C.S., NPSI is 
passing contents of an INCOMING CALL to 
OSI/C.S. | 


° x’OF’ in a PIU from OSI/C.S.to NPSI, NPSI 
builds a CALL ACCEPTED PACKET 


e x’0F’ in a PIU from NPSI to OSI/C.S., NPSI is 
passing contents of an CALL CONFIRMATION 
PACKET to OSI/C.S. 
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OSI/C.S. Line Set Control of the MCH LU 


® if RU byte 0 is 


e x13’ in a PIU from OSI/C.S. to NPSI, NPSI 
builds a CLEAR REQUEST PACKET 


e =€=6©.x'17’ in a PIU from NPSI to OSI/C.S., NPSI is 
passing a CLEAR CONFIRMATION PACKET to 
OSI/C.S. 
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Incoming Call For GATE ies 


Incoming Call for GATE 


This example assumes the call comes from the other Open System. A later example will 
show OSI/C.S. initiating the "Network Connection" 
@ DTES placing calls to NPSI must imbed a protocol id into the call Request Packet 
they build to identify what type of support they require 
@ The protocol id can be in one of two places = 
e In byte 0 of the Call User Data Field (CuD0) 
e or in the Subaddress field of the Calling DTE field (this is the low order digit 
of address) 
@ The protocol ID imbedded must match how NPSI has been set up », (NPSI can be set 
up several ways shown on the upcoming visuals) 
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Incoming Call For GATE 


NPSI SVCs 


{j:::-E): | Non—SNA | 
X.25 | 


"<5 
If GATE Incoming Call Call Request 
ies ncaa bas ima: aaa es 
CUDO = Xx CUDO = xx 
Call Accepted Call Connected 
------- ——<—> —_———> 


NOTES: INCOMING CALL FOR GATE 
Assuming that OSI/C.S. has a session with the GATE LU and both the 


Switched Major Node and Virtual Circuit lines have been activated, 
OSI/C.S. and NSPI may begin to set up network connections 
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Selection of GATE CTCPs 


USING CUDO to Select a CTCP 


X25.MCH 


LUNAME = (XU0441 ,XU0442,XU0443,XU0444), 
CTCP =(00,01,02,03,80,82,83,85), 
CUDO0 =(FO0,F1,F2,F3,80,82,83,85), 


NOTES: SELECTION OF GATE IS OPTIONAL 


Some users may require OSI/C.S. access through a GATE LU 
Standard LLC 0/2/3/or 5 may be used to access SNA applications 
Selecting Gate or Standard LLCs | 
CALL User Data Field Byte O May be used to select the GATE LU 
which is in session with a particular LINESET COSI/C.S. host LUD 


$¢¢%¢ 
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CTCP Selection Table 


CTCP Selection Table 


X25.MCH 


LUNAME = (XU0441,XU0442,XU0443,XU0444), 
CTCP =(00,01,02,03,80,82,83,85), 
CUD0 = (FO0,F1,F2,F3,80,82,83,85), 


NOTES: CTCP OR LLC SELECTION BY CUDO 


Up to 28 GATE LUs per X25.MCH link in communication with 
up to 28 host LUs . 

Each LINESET manages a subset of the VCs on the link 
CTCP acquires session w/GATE LU for the link 

Users request access to GATE LU in incoming call packet 
GATE LU routes packet data to the CTCP for processing 


$o¢¢¢ ¢ 


f, 
¢ 
7 
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CTCP Selection Table nots 


CTCP Selection Table 


Correspondence table associates CUDO value to GATE LU selected 
CTCPs values can be 00-27 or 80,82,83,85 
CUDO value range of 00 - FF 


Incoming Call Examples / Call User Data Byte 0: 


CUDO X'FO' maps 
CUDO X°F1‘' maps 
CUDO X'F2' maps 
CUDO X'F3' maps 
CuDO X‘'80' maps 
CUDO X'&82' maps 
CUDO X'83" maps 
CUDO X‘'85° maps 
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to 
to 
to 
to 
to 
to 
to 
to 


CTCP X°00" - DTE wants connection thru 
CYCP X'O1' = DTE wants connection thru 
CTCP X'02' = DTE wants connection thru 
CTCP X'O3' = DTE wants connection thru 
X*80" = Non-SNA X.25 DTE (LLCO) 

X'82" = SNA DTE w/NIA (LLC2) 

X'83" = SNA DTE w/X. 25 (LLCO) 

X"85" = NOnN-SNA wW/X.3 PAD (LLC5) 


OSI/C.S.1 


or VC Type 


XU04641 
XU0442 
XU0443 
XU04GG 


IER 


CTCP Selection via Subaddressing Digit 


GATE Selection by Subaddress 


— X25.MCH 


GATE=GENERAL,LLCLIST={LLCO,LLC2,LLC3,LLC4,LLC5) 


NOTES: 


SUBADDR=(YES,LLCO=0, 


LLC2=2 
LLC S=3 
»LLC4=4 
»LLCS=5 


@ If the other Open System does not allow for Customization of Call 
User Data you may choose subaddressing as an alternative 

@ In this case you would ask the network provider to define your NPSI 
access line as one that uses Subaddressing Clow order digit of DTE 
address for NPSI would be used for this) 

@ DTEs calling NPSI would use the correct subaddress digit of the 
NPSI address to select either LLC or a single OSI/C.S.-GATE LU 
connection 

@ CTCP Selection via Subaddressing Digit, 


Example of how this works 
NPSIs base address set up by the network provider 30201111111110 


Selection 
Selection 
Selection 
Selection 
Selection 


of LLCO via DTE calling NPSI on address 30201111111110 
of LLC2 via DIE calling NPSI on address 30201111111112 
of LLC3 via DTE calling NPSI on address 30201111111113 
of OSI/C.S./GATE by the DTE CALLING NPSI on 30201111111114 
of LLCS via DIE calling NPSI on address 30201111111115 
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Outgoing Call Initiated by OSI/C.S. 


NPSI SVCs 


Call Request Call Request incoming Call 
ane ecarnmarrnemanetD 

Call Connected Call Connected Call Accepted 
renee 


NOTES: OSI/C.S. CALL OUT 
@ Call Requests from OSI/C.S. are initiated by placing a Call Request 


command on the LU-LU session with the appropriate GATE LU (CLINE) 

@ OSI/C.S. builds the Call Command that includes not only the command, 
but also includes that actual contents of the packet 

@ NPSI builds the Call Request packet header and envelopes the data 
sent from OSI/C.S. in the packet 
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Outgoing Call Initiated by OSI/C.S. mies 


Outgoing Call Initiated by OSI/C.S. 


NPSIs GATE interface is described in detail in the NPSI Host Programaing manual 
(SC30-3502) and shows the format of the commands processed on the session on this 


coamand interface. Don't use the section on GATE Fast Connect since this is not 
implemented by OSI/C.S. 
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Setting up Switched Virtual Circuits 


Resource [ID 
reece 


OK 
SMN PU Image 


Act PU If SNA > 


NOTES: SAME PROCESS DISCUSSED IN NPSI OVERVIEW TOPIC 

@ Since other Open Systems are not implementing SNA protocols there 
is now way for the node to pass an XID containing a IDBLK/IDNUM 
required by VTAM to search switched major nodes for a PU and LU 
image to represent the device 
NPSI simulates a IDBLK/IDNUM coming in from the device to satisfy 
this VTAM requirement | 

@ Once this is passed to VTAM, VIAM uses its standard switched support 
to set up the Virtual Circuit LU for DATA SESSIONS with OSI/C.S. 


4, 
‘7 


am 
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Setting up Switched Virtual Circuits motes 


Setting Up Switched Virtual Circuits 
@ WPSI assigns a default IDBLK of x'003' for all non-SNA nodes 


@ The default IDNUM is formed from to inputs 


@ On the BUILD definition statement the X25. IDNUMH value provides the first two 
digits of the default IDNUM. If it is coded X25. IDNUMH=02 all default idnums for 
that NPSI node are in the form of x'02xxx' 


@ The ‘xxx’ part of the IDNUM is assigned in sequence that the SVC Line Names appear 
in the Resource Vector Table in the NCP. The values start at a value of x'002' 
and is incremented by 2 for each successive SVC line name. This value is created 
at NPSI generation time for each SVC line. 


NPSI SVC lines are created by the X25.VC definition 


BUILD X25. IDNUMH=02 


XLO044 X25.MCH Address =044,.......,LCGDEF=(0(10),LCNO=NOTUSED 


X25.LCG LCGN=0 
X25.VC LCN=(1,10),TYPE=S,CALL=INOUT 


Output of the generation would represent the SVCs as switched SDLC lines 


XLOGGOOA LINE TYPE=SWITCHED, CALL=INOUT,UACB=[..... ce eeee ) 
XPOG4GOOA PU TYPE=(1,2),..... 
XL044009 LINE TYPE=SWITCHED, CALL=INOUT,UACB=(......2.-24) 
XP04G009 PU TYPE=(1,2),..... 


XLO044001 LINE TYPE=SWITCHED, CALL=INOUT,UACB=[(....cccccee ) 
XP044001 PU TYPE=(1,2) 5.0. e 

Though the default IDNUM is not shown XP04GO00A would be x'02002", 
XPO4G00A would be x'02004',....-»XP044001 would be x'O200A° 
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Switched Major Node for OSI/C.S. 


SMN (OSI DTEs) 


OSIPU1 PU PUTYPE=1,ADDRESS=C1, | 
MAXDATA=4096,MAXOUT=6, 
IDBLK=003,IDNUM=02002, 
PUDR=NO_~ 


OSILU1 LU LOCADDR=0,VPACING=2, 
PACING=(1,1), MODE TAB=SIMLUI1 


OSIPUZ2 PU PUTYPE=1,ADDRESS=C1, 
MAXDATA=4096,MAXOUT=6, 
IDBLK=003,IDNUM=02004, 
PUDR=NO 


OSILU2 LU LOCADDR=0,VPACING=2, 
PACING=(1,1), MODETAB=SIMLU1 


NOTES: OSI/C.S. SMN 


@ A switched major node is required for all resources with a switched 
image to VTAM. OSI/C.S. resources appear to VTAM as SNA PUs that are 
"CALLING IN” for a host connection. No PATH definition is coded, 
even if OSI/C.S. is the initiator of the SVC. A default IDBLK/IONUM 
is passed from NPSI GATE to VTAM to be compared to the switched 
major nodes. 
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Establishing a Data Session 


NPSI SVCs 


a 
E29 


--{J---- | Non-SNA | 
X.25 


Logon 
Bind 
Bind +RSP 
Data CMD pale Packet Data Packet 
Data CMD  Deta Packet Data Packet 


NOTES: THE DATA SESSION 


@ The data session is established by NPSI building a Logon request 
asking on behalf of the VIRTUAL CIRCUIT LU that an LU-LU data session 
be established with an OSI/C.S. LU (LINESET1 in our previous examples) 


@ The data session is used to process 


e Data Packets with the Q Bit Off 


e Clear Confirmation, Reset, and pete Confirmation control packets 


e OSI/C.S. notifies GATE what packet ‘iekder type to build ahead of the 


data that it is sending in the RU 
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Data Session Controls - Outbound 


© In outgoing commands from OSI/C.S. to the Virtual 
Circuit LU (data session) if BYTE 0 of RU is: 
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x’00° NPSI builds DATA PACKET w/NO Q BIT 


x'1B’ NPSI builds RESET 
REQUEST/INDICATION PACKET 


x"1F" NPSI builds RESET CONFIRMATION 
PACKET | 


OSI/C.$.20 


IEM 


Data Session Controls - Inbound 


® = if packets are coming in to OSI/C.S. from the Virtual 


Circuit LU (data session) NPSI codes BYTE 0 of RU 
as: 


e x’00’ if a DATA PACKET has been received 


© x’1B’ if a RESET INDICATION PACKET has 
been received 


® x’1F’ if a RESET CONFIRMATION PACKET has 
been received 
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Connection is Not Communication 


Connection is not Communication 


eae sees Sed 
Higer Level 
Protocols 


oXO#XXO+& des OK, one portion 
chickens feet with 


black bean sauce 


Nove PROTOCOL EXCHANGES 
Once the data session is established OSI Protocol Data Units may 


be sent to establish upper layer support between the Open Systems 
@ The next topic in the course will address considerations for setting 


up the upper layer support 
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G3637 


-GATE FAST CONNECT 


PART G. 


GATE FAST CONNECT 


COPYRIGHT IBM CORP. 1990 


 ‘DEF- 


Fast Connect - GATE CTCP Access 


Fast Connect 


} Former Eurorean PRPQ integrated into NPSI 
Dedicates link to GATE Fast Connect 


/ a 
g CTCPs acquire sessions with a pool of LUs 
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Fast Connect - GATE CTCP Access ... 


@ Fast Connect Scenario 
1. Users initiate SVC to GATE CICP 
2e GATE connects user to sreaeetabliened LU-LU session, eliminatins 
session setup requirement 
3. CTCP may then issue security check or wait for incoming request 


o Similar to X.25 Fast Select, but not the same 


e Fast Select facility not required 
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Defining GATE Fast Connect 


X25.MCH 


CONNECT=NO/YES/CUD/SUBD 
CUD0=(01,02,03,09) 

CTCP =(01,02,03,04) 
LOGAPPL=(CTCP1,CTCP2,CTCP3,CTCP4) 
MODETAB =(CMOD1,CMOD2,CMOD3,CMOD4) 
VMODETAB =(VMOD1,VMOD2,VMOD3,VMOD4) 
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G3637 


Defining GATE Fast Connect 


X25.FCG 


CTCPNO= : 

QvyY erase 

ANS=___, 

COMMITO= 
MAXDATA= : 

ISTATUS = ACTIVE/INACTIVE, 
NCPGRP= ; 

OWNER= : 
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DEF- 


Defining GATE Fast Connect ... 


 X25.FCG 


PRFLINE= ; 
PREPU= 
PaFLU= 
SPAN= 
SUFFIX= 


a 


2) 


ws 


DEF-6 
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TCP/IP and DATE 


PART H. 


TCP/IP and DATE 


COPYRIGHT IBM CORP. 1990 


. DEF 
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TCP-1 


TCP/IP to X.25 


AIX PS/2 
X.25_ 


oeM Pa OEM X.25 Sie 
a sac GATEWAY 
X.25 —— = 

OEM! INTERFACE | 


ee TCP/IP TO X.25 | 
TCP/IP for MVS and VM uses services of a X.25 front end processor 
In MVS, VM environments X.25 NPSI in a 37XX provides network 
interface layer function 
@ £ES/9370 X.25 Communications Subsystem _. 

e 9370 integrated adapter (1/0 processor feature 6130, I/O adapter 

6031-0040) / 
eo Presents DTE interface to X.25 network 
e Allows VM TCP/IP access from X.25 network 


4 
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TCP/IP Layering 


APPLICATION 


NETWORK 
INTERFACE 


TCP/IP Internet 
Layering Model | 


ISO 7-Layer 
Reference Model 


NOTES: 7 OSI LAYERS VS 4 TCP/IP LAYERS 
TCP Thanemlaston Control Protocol. Transport layer. 
Internet Protocol. Network Layer. 
Data Link / Physical Layer. 


IP 
Network Interface 


TCP-3 
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NPSI DATE Support for TCP/IP 


Ps SESSION LUX-LUZ 


NON - SNA 
X.25 DTE 


LU A- MCH LU 


NOTES: NPSI DATE SUPPORT FOR TCP/IP 


@ TCPIPX25 serves as both the CTCP and the Application. 
@ The control session is between the TCPIPX2S and the MCH LU. 


@ Data is passed on a session between TCPIPX25 and the VC LU. 
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TCP/IP Function 


MVS/VM__ 


TCPIP e TCPIPX25 


TCP/IP 
NETWORK 


TCP/IP 
NETWORK , 


NOTES: TCPIPX2S FUNCTION 

NPSI DATE CTCP comes as part of TCP/IP for MVS, VM. 

VTAM application that accepts data from NPSI and passes on to TCP/IP 
Session between NPSI DATE LU and TCPIPX25 LU. 

NPSI converts packets to PIU's. TCPIPX25 converts PIUs to IP 
datagrams. 


i i a 


¢ 
7 
4 


ee 
ty 


" 
Y 
in 
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TCP/IP-X.25 IMPLEMENTATION 


@ NPSI DEFINITIONS 
@ VTAM DEFINITIONS 


@ TCP/IP DEFINITIONS 


NOTES: IMPL. SPECIFICATIONS 


NPSI C1) Multichannel Link (2) Virtual Circuits. 
VTAM (1) Application Major Node (2) Switched Major Node 
TCP/IP C1) Configuration File, 


Wepagtt 
af 
relly 
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NPSI MULTICHANNEL LINK 


@ SPECIFY DATE SUPPORT 


@ MCH LU NAME MUST MATCH NAME IN 
TCPIPX25 CTCP CONFIGURATION FILE 


NOTES: MCH DEFINITION 


x 
LU038 X25.MCH ADDRESS=038, 
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LCGDEF=(0,20), 
LCNO=NOTUSED, 


_LLOLIST=(LLCO), 


FRMLGTH=131, 
GATE=DEDICAT, 
MWINDOW=7, 
LUNAME=XU038, 
PUNAME=PU038, 
STATION=DTE, 
NPRETRY=10, 
TPTIMER=3, 
SPEED=9600 


TCP-6 


37XX LINE ADDR. 
20 LOC CH DEF. 


‘FRAME LENGTH 131 


DATE FUNCTION FOR TCP/IP 
FRAME WINDOW 7 CLEVEL 2) 
MCH LU NAME — TCPIPX25 
MCH PU NAME+ | 


T1 3 SEC 


+e ee ee ese 


a os 


TCPIPX25 VTAM APPLICATION DEF. 


VBUILD TYPE=APPL 
TCPIPX25 APPL ACBNAME=TCPIPX2S,PRTICT=TCPX25, 
AUTH=CACQ) ,PARSESS=YES,EAS=20 


NOTES: VTAM APPL. DEF i 
@ VTAM definition for MVS TCPIPX25 program. | 
@ If TCPIPX25 is run in different VTAM domain from 37XX running NPSI: 

e TCPIPX2S application defined in domain it runs under 3; TCPIPX25 
application defined as VTAM cross domain resource in NPSI domain 
Cross domain definitions for NPSI MCH LUs needed in TCPIPX25 domain 


Eo] 
VTAM switched virtual circuits defined in NPSI domain 
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TCPIPX25 VTAM SWITCHED MAJOR NODE 


@ \VTAM DEFINITIONS FOR PSEUDO SWITCHED 
DEVICES 


® §IDNUM GENERATED DURING NPSI GENERATION 


NOTES: VTAM SWITCH. DEF 


VBUILD TYPE=SHNET,MAXGRP=1 ,MAXNO=1 


VP038016 PU ADDR=38, IDBLK=003,IDNUM=02002, 
DISCNT=CYES,F) ,MAXDATA=1024 ,MAXPATH=1,PUTYPE=1, 


SSCPFM=USSNTO 


VLO38016 LU LOCADDR=0 
VP038015 PU ADDR=38,IDBLK=003, IDNUM=02004, 
DISCNT=CYES, F) MAXDATA=1026, MAXPATH=1 »PUTYPE=1, 


SSCPFM=USSNTO 
VL038015 LU LOCADDR=0 | 


eee €13 PU/LU entries not shown) ... 
VPO3S8001 PU ADDR=38, IDBLK=003, IDNUN=02020, 
DISCNT=CYES ,F) ,MAXDATA=1024 ,MAXPATH=1 ,PUTYPE=1, 


SSCPFM=USSNTO 
VLO38001 LU LOCADDR=0 
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TCPIPX25 CONFIGURATION FILE 


© READ AT TCPIPX25 STARTUP 


@ USED TO DETERMINE HOW TO MANAGE NPSI MCH 
AND VIRTUAL CIRCUITS 


NOTES: TCPIPX2S CONFIG. FILE 

VTAM TCPIPX25S VTAM Application name and “paeeuond 

LINK Defines: 
@ WNPSI Multichannel link definition LU name 
@ *X.25 Data Network Identifier Code CDNIC) 
@ X.25 DTE address for link,l to 15 decimal digits.(Not needed f 
@ Default window size, Default’ packet size 
@ Logical channel information 

DEST - IP address, in dotted decimal form and DTE address. 

BUFFERS Size of datagram buffers, minimum 576; 
Number of of buffers to allocate in addition 
to the minimum of 2 per logical channel. Limit on number of buffe 
queued outbound on any single virtual circuit. 

TIMERS Time, in seconds, a connection is held before it can be 
preempted for a new destination. 
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MVS.VM TCP/IP X.25 SUPPORT 


Opereting System 
TCP/IP TCPIPX25 


DEVICE Stmt with: 
Name of TCPIPX25 
Address Space 


IUCV 


Cross Memory Services 


X25 Configuration Definitions for: 
File with: -~ ACBNAME 
~ VTAM ACBNAME - LU for each MCH 


~ LU Name for each 
MCH 


VTAM API 


To the PSND 


NOTES: STUDENT NOTE AREA 
@ IP datagrams sent from TCP/IP via MVS cross memory services or VM 
IUCV to TCPIPX2S CTCP. 
TCPIPX25 maintains virtual circuits; 
e incoming data passed to TCP/IP 
e incoming calls checked against TCPIPX25 configuration file 
e outgoing data sent to NPSI virtual circuit LU | 
e outgoing calls initiated based on TCP/IP routing and TCPIPX25 
configuration file 
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ENABLING DATE UTILIZATION OF SVCs 


@ TCPIPX25 MUST ACQUIRE SESSION WITH DATE LU 


@ SWITCHED MAJOR NODE REPRESENTING SVCs 
MUST BE ACTIVATED 


© NPSI FACILITATES TCP/IP MANAGEMENT OF ITS 
VIRTUAL CIRCUITS THROUGH 


V NET,ACT,ID=XLO38001 
V NET,ACT, ID=XL038002 


NOTES: 
TCPIPX2S has an LU which it interfaces to the DATE LU 
The host LU name is defined in TCPIPX25 configuration file 
An application major node in VTAM must define TCPIPX2S5 
eas the LU name of a host application with acquire authorization 


eo 
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DATE CTCP VC MANAGEMENT 


-& APPLICATION LU SENDS AND RECEIVES DATA 
PACKETS 


@ DATE CTCP LU SENDS OR RECEIVES CONTROL 
PACKETS 


NOTES: DATE CTCP VC MANAGEMENT 
@ CTCP sends or receives restart, call, clear, reset, interrupt, 
and qualified data packets on type O circuit. 
@ CTCP sends or receives restart, call, clear, reset 
packets on type 2 circuit. Interrupt and qualified data packets discarde 
@ CTCP sends or receives restart, call, clear, reset 
packets on type 3 circuit. Interrupt packets discarded, qualified 
data packets are handled by X.25 NPSI. 
@ CTCP sends or receives restart, call, clear, packets. All others 


handled by application LU. 
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SUMMARY 


@ THE TCP/IP MODEL PROVIDES X.25 AS AN OPTION 
AT THE NETWORK INTERFACE LAYER 


@ TCP/IP MVS,VM CAN USE X.25 CONNECTIONS FOR 
WIDE AREA NETWORK SUPPORT 


@  NPSI FACILITATES TCP/IP MANAGEMENT OF ITS 
VIRTUAL CIRCUITS THROUGH ITS DATE 
INTERFACE 


& IP DATAGRAMS ENVELOPED IN PACKETS FOR 
TRANSMISSION TO OTHER TCP/IP HOSTS 
TRANSPARENT TO VTAM, NCP, AND NPSI 


NOTES: 
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Management Considerations 


PART I. 


Management Considerations 
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Enhanced Availability 


Enhanced Availability/SSCP Loss 


VTAM V3 R2 ? NCP 4.3 or 5.2 
© Additional takeover information to takeover SSCP 
ee 
Sd Non-disruptive loss of SSCP for 


ad PUT 2.0 & 2.1 nodes (new for SVCs) 


ad Non-SNA devices supported thu LU simulator provided by NPSI 
V2R1/V3R2 | 
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Enhanced Availability ... 


} Non-disruptive takeover & return 
NPSI ViuR2 provides this function 
bad PVCs & SVCs included 


? PUT 2.0 & 2.1 SNA DTEs 


Non-SNF. DTEs represented by the LU simulator 
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NetView Support for NPSI 


NETVIEW 
NetView records RECFMS records generated by NPSI for: 


Physical Circuits Errors 
Virtual Circuits Errors 


For detailed information read the NPSI Diagnosis, Customization, 
and Tuning Guide LY30-5610 
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Hardware Monitor Detail Screens 


NETVIEW 
NetView hardware monitor identifies major cause: 


Hardware 

Software | 
Protocol: Invalid Response, or command sequence..... 
Environment: Thermal, installation restriction... 
Hardware or Software 

Operator or Sending Product 

Undetermined 
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Hardware Monitor Detail Screens 


NETVIEW 
NetView hardware monitor identifies minor cause: 


Comm. Controller Scanner 
X.25 Network external to this product 
Local X.25 interface 
Local Modem 
Customer host application 
IBM Comm. Controller program 
System Identification Error 
Installation Restrictions 

_ Adjacent Link Station Busy 
Undetermined 
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TRACE SUPPORT 


Trace and format all VCs on an MCH link 
Selectively trace and format up to 10 VCs by VC line name 


For detailed flows relative to traces reference the NPSI Diagnosis, 
Customization, ard Tuning Guide LY30-5610 
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